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January 6, 1874. 

The President, Dr. Rusohenberger, in the chair. 

Thirty-two members present. 

Dr. J. G. Hunt remarked that the structure of the Schizsea 
pusilla differed widely from that of our other indigenous schiza- 
ceous ferns, viz., Lygodium palmatunij and its morphological ele- 
ments are unlike those of our ferns in general. The barren frond 
of Schizsea pusilla is marked on its epidermal surface with a 
double line of stomata, and these organs extend the entire length 
of the frond. The cells which make up the interior of this delicate 
fern are cylindrical and vary in size, but their distinctive cha- 
racters lie in minute projections or outgrowths from all sides of 
the cells, and these projections meet and are articulated with cor- 
responding outgrowth from adjoining cells, so that the cells of 
Schizsea have penetrating between them in every direction inter- 
cellular spaces and channels of remarkable regularity and beauty, 
and so characteristic is this plan of cell-union that the botanist 
need find no difficulty in identifying the smallest fragment of the 
plant. This morphological peculiarity has not been noticed 
before. 

Dimorphous Floicers in Passijlora. — Mr. Thomas Meeiian ex- 
hibited some flowers of Passijlora quadrangularis^ in which some 
of them had the pistils almost wanting, while the flowers were 
2 
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perfect in all other particulars. A large plant running along a 
rafter in bis greenhouse, and producing hundreds of flowers, bore 
these dimorphous ones in about equal proportions. He said it 
was well known that in cultivation this plant never produced 
fruit unless by artificial cross-impregnation, but he thought the 
tendency to abort in the female flowers, and thus approach the 
classes which were in structure as well as practically uni-sexual, 
had not been noticed before. There was a species in New Zea- 
land, however, known to be moncecious, and it might be just pos- 
sible that the Passijioraceae, with mostl}'^ hermaphrodite flowers, 
were following in the wake of the allied Cucurbitaceae^ in which 
a complete separation of the sexes was the rule. 



January 13. 

The President, Dr. Ruschenberger, in the chair. 

Twenty-six members present. 

Remarks on Hydra. — Prof. Letdy remarked that two species 
of Hydra were common in the neighborhood of Philadelphia. 
One is of a light brownish hue and is found on the under side of 
stones and on aquatic plants in the Delaware and Schuylkill rivers, 
and in ditches communicating with the same. Preserved in an 
aquarium, after some days the animals will often elongate the 
tcntacula for several inches in length. The green Hydra is found 
in ponds and springs attached to aquatic plants. It has from six 
to eight tentacles, which never elongate to the extent they do in 
the brown Hydra. In winter the animal is frequently observed 
with the male organs developed just below the head as a mamma- 
like process on each side of the body. He had not been able to 
satisfy himself that thes^ Hydras were diflerent from H fusca and 
H viridis of Europe. Prof. Agassiz had indicated similar colored 
forms in Massachusetts and Connecticut, under the names of H. 
carnea and H gracilis. Of the former he remarks that it has 
very short. tentacles, and if this is correct under all circumstances, 
it must he different from our brown Hydra^ which can elongate its 
arms for three inches or more. 



January 20. 

The President, Dr. Ruschenberger, in the chair. 
Thirty members present. 

Prof. E. D. Cope described some species of extinct tortoises 
from certain formations of Northeastern Colorado, which had 
boon previously found in the Fort Union or lignite beds of the 
Missouri river region by Dr. Hayden. He had in 1868 recognized 
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the age of the latter as cretaceous, contrary to the opinion ex- 
pressed by some geologists, that the formation both in Dakota and 
Colorado is tertiary. 

Mr. Cope incidentally mentioned the recent discovery of remains 
of Dinosaurs in the lignite beds of Colorado, which were thus proved 
to belong to the cretaceous period, and not tertiary, as the evi- 
dence of the fossil plants had been interpreted by Mr. Lesquereux 
and others. 

Dr. LeConte expressed his great satisfaction at the complete 
confirmation, by his friend Mr. Cope, of the statements he made 
several years ago,* concerning the cretaceous age of the lignites at 
the eastern base of the Rocky Mountains, from near Denver 
southwards into New Mexico. Dr. LeConte had discussed the 
subject on page 19, arid more fully on 65 and 66 of his report. 
He had, it is true, expressed on page 65 a suspicion that the lig- 
nites of the Missouri basin might be of miocene age, but it would 
be seen by the narrative part of the report that Dr, LeConte had 
not examined these beds personally, and their tertiary age was 
assumed only in deference to the very strongly expressed opinion 
of Dr. Hayden, "the pioneer and most successful explorer 
of the Missouri basin" (Report, page 53), who was the first, 
as he has been the most persistent advocate of this view. 
While admitting the similarity of the flora of these lignites to 
those of known tertiary localities, he had insisted on the greater 
value of the stratigraphical and zoological evidence by which they 
were shown to be cretaceous. He referred Mr. Cope to this report, 
that he might see how perfectly these recent discoveries accorded 
with the previously expressed views, which Mr. Cope had, perhaps 
inadvertently, omitted to mention. 

Mr. Cope replied that he was quite familiar with the report of 
Dr. LeConte, but did not consider stratigraphical evidence of 
value as compared with palajontological in this instance, because 
the beds display continuity of deposit from cretaceous to tertiary 
(Hayden), while the fauna and flora exhibit an interruption. 

Prof. Frazer remarked that in this opinion Mr. Cope differed 
from geologists generally, who regarded the weight of palseonto- 
logical evidence as based entirely on our previous knowledge of 
stratigraphical relations, and where the field was so new as our 
Western territories, the evidences of palaeontology as establishing 
synchronism with the geological ages of Europe must be received 
with great caution. 

■ Notes on the Geology of the Survey for the Extension of the Union 
Pacific Railway, Eastern Division. Philadelphia, Feb. 1867. 
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January 27. 
The President, Dr. Ruschenberger, in the chair. 
Thirty members present. 

Henry A. Muhlenberg, of Reading, Pa., George De B. Keim, 
Henry Tagg, Chas. S. Whelen, and Charles W. Macfarlane, were 
elected members. 

Jas. Stevenson, U. S. Geol. Surv., was elected a Correspondent. 

Prof. Cope made some observations on the age of the lignite 
and other corresponding formations of the West, and especially 
its supposed equivalent in Northern Colorado. He referred to his 
determination of the Upper Missouri formation as cretaceous in 
1868 ; of the Wyoming Bitter Creek series as of the same age in 
1872. He now added the Colorado strata to the same, on the 
evidence of vertebrate remains procured by himself during the 
past season, in connection with the United Sifates Geological 
Survey under Dr. F. V. Hayden. These remains consisted of 
Dinosauria of three species, tortoises of five, and a single species 
of crocodile: Five of the-genera were diagnostic. The Dinosauria 
were referred to the old genus Hadrosaurus and the new genera 
Polyonax and Cionodon. The Cionodon arctalus was a large 
herbivorous saurian, allied to Hadrosaurus^ but with a most com- 
plex and singular type of dentition ; the size that of a horse. The 
other two species are much larger. 

He also pointed out that the tortoises are identical with species 
discovered by Dr. Hayden in the Fort Union formation of Dakota. 
He identified the Colorado beds with this group, and believed that 
they are therefore of cretaceous age, stating that it was the first 
time such identification had been made. 

Prof. Cope then discussed the age of the coal and lignite forma- 
tions west of the Missouri River, and stated that Dr. Hayden had 
divided them into several epochs, viz., the Placer Mountain (New 
Mexico) ; Canon City (Colorado) ; Fort Union (Dakota) ; and 
Bear River (Wyoming) ; and that Mr. Meek and himself had re- 
garded the Bitter Creek series as distinct from the others. He 
stated that the stratigraphers and vegetable palaeontologists had 
regarded all these beds as tertiary, but he believed that the animal 
and especially the vertebrate palaeontology required their reference 
to the cretaceous period. He observed that Mr. Meek had pointed 
out the cretaceous age of the Bear River beds. LeConte had in- 
sisted on the same reference for the Cafion City basin. Mr. King 
and himself had determined that the Bitter Creek coal was creta- 
ceous, and he had asserted that the Fort Union epoch belonged to 
the same division of geologic time, in Dakota in 1869, and for 
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Colorado at the last meeting of the Academy, although LeConte 
and others had regarded them as probably mioccne.' He stated, 
moreover, that the evidence from palteontology was discrepant, 
and that it must be conceded that a tertiary flora was contemjio- 
rary with a cretaceous fauna. He quoted Dr. Hayden as having 
shown that there was no physical interruption in the series of 
deposits above enumerated, and that the incongruity in the palie- 
onttjlogy is to be regarded as evidence that no extinction or re- 
creation of a general character had taken place during this time; 
that the apparent interruption in the vertebrate life in the dis- 
appearance of large land sauriaua and appearance of laud mam- 
malia is due to the irruption of the latter by migration probably 
from the south. 



February 3. 
The President, Dr. Ruschenbeboer, in the chair. 
Eigliteen members present. 

Dr. Chapman exhibited a dissection of 
one of the hind legs of a miiskrat, Fiber 
zibelhicui. The tendons of tlie tibialis 
anticus (a), extensor propnus hallucis (6), 
and extensor longus digitorum (c), pass 
down a groove in the tibia and under a 
little process of bone (d). The extensor 
longus digitorum is held down by an 
additional process (c). This arrangement 
seems to quicken the extension of the foot, 
and is of use apparently to the animal in 
swimming. 

Remarks on Protozoa. — Prof. Leidt re- 
marked that while it was exceptional to 
find the same species of the higher sub- 
kingdoma in the different parts of the 
world, it appeared to be the rule that 
most species of Protozoa were found everywhere under the same 
conditions. A large number of our fresh-water forms he had 
recognized as the same as those described by European authors. 
A less number of species are probably peculiar to every region. 
Among our fresh-water Rhizopoda he had observed not only the 
genera Anueba, Arcella, Diffltigia^ Euglypha, Trinema, LagijtiiSt 
Actinopkrys, etc., but also most of the species of these as indi- 
cated by European naturalists. 

' LeConte, Notea on Oeol. Pacific R. R. Co., 1868, p. 05. 
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Of the genus Arc^lla, A. rubjt\rii and A. dt^n^ata^ with their 
Tirieti<*fi, are rommon with u*. In the genu* L^irRwri'i th*- like- 
te^** of our HjxrcieB to thf>se of Europe is strikias. Besides /). 
j.rof^'iformXM^ l), af:nminatn, iK o>mitr^3i.<ii, [K j^tjrtr'ormijt, /). 
a^'uipola^ rtc, h«* had obrjerve*! the tieautiful form de^criUil by the 
Enf^Iiih natunilirtt, Dr. Wailich, under the name of /*. corona. 
The fth(;ll of this s^iecies resembles a Roman helmet, with 
from five to seven Mpiues, and it has the mouth notche*! with 
twelve serrations. A Cfjm[»aratively large specie* observed may 
}n' iK'<'nliar, though future investigation may prove it to be only a 
variety of IJ. lafj*'niformii. The shell ha^ the form of an ancient 
amphora, without the handles, and it measure:} the fourth of a 
line in length. With its delicate p?»eudopo«ls of varieil form, 
and sometinieH extending far beyond the length of the shell, it 
ap|H;ars as a niicrosoopic vase of phantom plants. 

Among Amtrhfi he had observe<l one which he sus[^ecte<l to be 
the same as A, princeps of Ehrvnlterg, but it was twice the size 
given by this author. It was remarkable for its activity and 
wonderful changes of form. At tirst globular, the next moment 
]}Mfw\o\KyiU ap{pear like a multitude of dewdrops all over the sur> 
face. A few of these stream forth and widen in their course, 
while others disa[»|>ear. The animal will then extend itsi'lf and 
ap|>eAr like a branching coral. At one moment it will enter and 
traverse the interstices of a mass of mud and sand, and then 
emerge without an adherent particle. Hetacheii and tit>ating it 
will ap|)ear like a long-rayed star. At times it assumes the most 
grotesque forms — that of a human heaii with a rapidly growing 
noMc ; the outline of an elk with the antlers extending, ur a leg 
elongating at the exiH*nse of the Ixxiy. The s|»evMes is common 
in the vicinity of Philadelphia. First observed in the neighbor- 
hood! of Swarthmore College, it was also found in the ditches of 
the Neck l>elow the citv. The animal containiHl a multitude of 
minute particles of ellipsoidal form which reminded him of the 
discoliths of the Bathyhius of Prof. Huxley. 

It is an interesting question whether our fresh-water protozoa 
have reacheii us from the same sources as those of Euro)>e and 
other remote countries. If deriveil from the same souri'es thev 
Were probably infused in the waters of the ditferent continents at 
an «arly age when the latter were not separateil by ocean barriers. 
It' thus earlv infused we have a remarkable instance of a multi- 
tude of si)ecific forms retaining their identity through a long 
I>erir>4i of time. Such a view might ap|>ear to op|>ose the 
dcK*trine of evolution, but not justly so, for the simplest forms 
would Ik; the slowest or least likely to vary, while the most com- 

X, from their extcndiMl relationships, would l)e most liable to 
ation. Perhaps, however, the simplest forms of life, of the 
e M|>eeies, may have onginatc<l inde|)endently of one another, 
only in ditferent places, but also at ditferent times, and may 
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3'et continue to do so. While the highest forms of life may have 
been slowly evolved from the simplest forms of the remotest age, 
equally simple forms may have started into existence at all times 
down to the present period. From the later original forms new 
ones may have been evolved to speed towards the same goal as 
those which preceded them. 



February 10. 
The President, Dr. Ruschenburqer, in the chair. 
Twenty-four members present. 
The death of Prof. William Procter was announced. 



February IT. 

The President, Dr. Ruschenberger, in the chair. 

Twenty-six members present. 

On the Mode of Growth of Desmids. — Prof. Leidy made some 
remarks on the mode of reproduction and growth of the Desmids. 
In illustration he described a common species of Docidium or 
Pleurotsenium. This consists of a long C3dindroid cell constricted 
at the middle and slightly expanded each side of the constriction. 
When the plant is about to duplicate itself, the cell- wall divides 
transversely at the constriction. From the open end of each half 
cell there protrudes a colorless mass of protoplasm defined by the 
primordial utricle. The protrusions of the half-cells adhere to- 
gether and continue to grow. The bands of endochrome now ex- 
tend into the protrusions and subsequently keep pace with their 
growth. The protrusions continue to grow until they acquire the 
length and form of the half-cells from which they started. The 
exterior of the new half-cells thus produced hardens or becomes 
a cell-wall like that of the parent half-cells. In this condition 
two individuals of Docidium are frequently observed before sepa- 
ration. During the growth of the new half-cells the circulation 
of granules in the colorless protoplasm is quite active. In a 
species of Docidium \\ mm. long by ^j^ mm. broad, the growth of 
the new half-cells was observed to be at the rate of about ^ mm. 
in an hour. 
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Februaet 24. 
The President, Dr. Rusciiexberoer, in the chair. 
Seventeen members present. 

The death of Col. Jas. Greer was announced. 

There not being a sufficient number of members present for an 
election, the meeting adjourned until March 3d, when the follow- 
ing were elected meml>ers : John B. Pease, Gen. Isaac J. Wi.star, 
Gen. Wm. Tilley, Wm. M. Bowron, John T. Sharpless, M.D., 
Samuel J. Reeve, and John F. Weightman, M.D. 

The following standing committees were elected for 1874 : — 



Anthropolooy. 

J. Aitken Meigs, 
Henry S. Schell, 
J. F. Richardson, 
E. Goldsmith. 

Comparative Anatomy. 
Harrison Allen, 
J. McQuillan, 
Jos. Leidy, 
Henry C. Ciiapinan. 

Ornithology. 

l^ernard A. Hoo|)es, 
Edwin Shep|>ard, 
Theo. L. Harrison, 
Jas. A. Ogdcn, 
John Krider. 

Articulata. 

Geo. H. Horn, 
R. S. Kenderdine, 
T. Hale Streets, 
John L. licContc. 



Radiata. 

Geo. H. Horn, 
J. G. Hunt, 
R. S. Kenderdine, 
Samuel B. Howell. 

Stratioraphic Geolooy. 
Jos. P. Lesley, 
F. V. Hayden, 
Franklin Piatt. 

Vertebrate Paljsontolooy. 
Jos. Leidy, 
Edw. D. Cope, 
Harrison Allen. 



Mineralogy. 

Wm. S. Vaux, 
E. Goldsmith, 
Jos. Wilcox, 
C. S. Bement, 
Persifor Frazer, Jr. 
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Botany. 

Thos. Meehan, 
Rachel Bodley, 
Isaac Burk, 
John H. Redfield. 

Mammalogy. 

Harrison Allen, 
Edw. D. Coi>e, 
Henry C. Chapman, 
U. Smith. 

Ichthyology. 

Edw. D. Cope, 
Thaddeus Norris, 
J. H. Redfield, 
Chas. F. Parker. 

Herpetolooy. 

Edw. D. Cope, 
Harrison Allen, 
Samuel B. Howell, 
Chas. F. Parker. 



Physics. 

Robert E. Rogers, 
J. G. Hunt, 
Robert Bridges, 
J. H. McQuillan, 
Alex. Wilcox. 

Invertebrate Palaeontology. 
T. A. Conrad, 
H. C. Wood, Jr., 
Persifor Frazer, Jr., 
Geo. A. Koenig. 

Chemistry. 

F. A. Genth, 
Robert Bridges, 
E. Goldsmith, 
Samuel B. Howell. 

Instruction and Lectures. 
Hector Tyndale, 
Robert S. Kenderdine, 
Wm. S. Halsey, 
J. Aitken Meigs, 
W. S. W. Ruschenberger. 



Library. 

Jos. Leidy, 

Chas. F. Parker, 

Geo. W. Tryon, Jr., 

W. S. W. Ruschenberger, 

J. G. Richardson. 



March 3. 



The President, Dr. Ruschenberger, in the chair. 

Thirty members present. 

The following paper was presented for publication : — 
*' Remarks on the Tertiary Clay of the Upper Amazon, with 
descriptions of new shells." By T. A. Conrad. 
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Extract of a Letter relating to Mammalian Fossils in Califor- 
nia, — Prof. Leidy read an extract from a letter recently received 
from Dr. Lorenzo G. Yates, of Centreville, Alameda County, 
California, as follows : — 

Yours of the 29th came to hand, and also a copy of your work, 
" Contributions to the Extinct Vertebrate Fauna of the Western 
Territories," for which accept my thanks. Prof. E. O. Hovey's . 
statement in relation to the localities of some of the fossils, page 
229, of the " Contributions," is incorrect. I discovered all the 
fossils in a gravel deposit, which was evidently an old river 
channel, in Livermore Valley, not from a " wash in the side of a 
hill." 

The Bos latifrons, figs. 6, Y, plate xxviii. ; the Can is indianensis, 
fig. 2, pi. xxxi. ; the Felis imperialis, fig. 3, pi. xxxi. ; and the 
Auchenia hesterna, figs. 1-3, pi. xxxvii., together with the teeth 
and bones of Elephas americanus, Equus, and the other bones 
which I could not identify, were all discovered by me in that lo- 
calit3\ ' 

Accompanying the letter was a newspaper slip of the discovery 
of remains of Elephant and Mastodon in various localities, which 
is here inserted. 

At a meeting of the Agassiz Institute at Sacramento, on the 
17th of June, the following paper by Dr. L. G. Yates, of Centre- 
ville, Alameda County, was read : — 

The interest taken within the last few years in the " antiquity 
of man" has invested the finding of the remains of the extnct 
mammalia with a greater degree of interest than they would other- 
wise receive, and the question is one which has by common consent 
been admitted to be one of the most important which has been 
raised of late 3'ears, consequently the discovery of the bones and 
teeth of any of the larger animals, their geological location and 
surroundings, is matter of interest to men of science and the ma- 
jority of educated minds of all classes. 

Less than fifty years ago the discovery of the bones of a fossil 
elephant, or other large animal, would have been looked upon as 
evidence supporting some popular superstition in relation to giants 
or tritons, and by some, less sceptical than the majority, they 
would have been called a lusus natura*, or, as the writer has heard 
them pronounced within the last three or four years, " peculiarly 
formed rock," or *'the bones of some common animal which has 
grown in size since the animal died." But the majority of the 
people of California at the present day are better informed on the 
subject, and admit the finding of remains of extinct animals of 
size and form different from those now existing in temperate re- 
gions ; yet, within the last two or three years, the writer remem- 
bers having seen an item in one of our interior papers, giving an 
account of the finding of a " huge tibia," and giving it (on the 
authority of some ''Doctor") as the bone of a ''human" or of 
some other " upright walking animal." 
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But the principal object of the writer of this article, is to furnish 
a list of localities of remains of fossil elephants and mastodons, 
to which additions may be made from time to time. 

The writer, during a residence of eight years in California, has 
spent considerable time in visiting locations where the fossils have 
been discovered by others, and has succeeded in discovering a 
number of localities not before known, where fragments of bones 
and teeth, portions of skeletons, and, in some instances, whole 
skeletons of the large pachyderms have been found, and has been 
so fortunate as to discover the only new species, and, at the same 
time, probably the oldest mastodon found on the Pacific Coast. 

List of Localities — Fossil Elephas, 

Alameda County, — No. 1. Near Mission San Jose, Elephas Ame- 

ricanus and E. ? Discovered by the writer in post pliocene 

detritus with Mastodon, Lama, Equus, Bos, and a large carnivore ; 
upper molar deposited in Amherst College ; portion of lower jaw 
with molar in Yale College, and portion of tusk in Wabash Col- 
lege. 

No. 2. In Livermore Valley, two large molars of Elephas Ame- 
rican us, discovered by the writer in post pliocene with Lama 
California ? Bos, Equus, Cervus, etc. ; one molar in Wabash Col- 
lege, the other in writer's collection. 

No. 3. Portion of tusk, from bed of a creek between Ha3^wood 
and Dublin, formerly in writer's cabinet, deposited in Wabash 
College. 

Calaveras County, — No. L Near Murphy's, in auriferous gravel, 
fragment of molar of Elephas Americanus, discovered by the 
writer ; deposited in Yale College. 

Los Amjelos County. — At San Pedro. 

Placer County, — No. 1. Near Forest Hill. 

No. 2. Near Michigan Blutf, in auriferous gravel. 

Solano County. — No. 1. At Mare Island, molar. (W. P. Blake, 
Proc. Cal. Acad. Nat. Science.) 

No. 2. Near Rio Vista, entire skeleton of Elephas Americanus, 
about seven feet below the surface in clay. The party who dis- 
covered it " went for it" with a pick, and with the assistance of 
his neighbors, and by dint of perseverance and hard labor, they 
succeeded in entirely destroying the bones, so that when the 
writer visited the locality he found a large pile of small fragments, 
and succeeded in obtaining casts of portion of the right side of lower 
jaw with molar, and a portion of upper molar ; which, with three 
or four vertebrae, comprised all that was taken, and they were so 
broken that they had to be built up and partially restored in order 
to get the casts. 

Fossil Mastodon. 

Alameda County. — No. L Near Mission San Jose, in post plio- 
cene gravel, the writer discovered an almost entire lower jaw, 
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containing five molars, and showing in a remarkable degree the 
method of growth and replacement of the teeth ; deposited in 
Yale College. 

No. 2. Molar in bowlder of conglomerate, found in Alameda 
Creek, and presented to writer; deposited in Yale College. 

Amador County, — Near Volcano, in auriferous gravel. Locality 
visited. 

Calaveras County. — At Douglas Flat, near Murphy's. Locality 
visited. 

Contra Costa County. — No. 1. At Oak Springs, lower jaw entire 
and upper molars of Mastodon obscurus, taken out of the base of 
a pliocene hill by the writer ; entire skeleton in the rock, but im- 
possible to take it out; lower jaw and upper molar in Amherst 
College ; upper molar and fragment of tusk in Yale College. 

No. 2. Molar taken out of tunnel on the railroad between 
Somersville and Pittsburg Landing. Locality visited. 

El Dorado County. — No. 1. At Grey's Flat, molars in recent 
gravel deposit. Locality visited. 

No. 2. El Dorado Ranch, several molars and fragment. Lo- 
cality visited. The "Doctor" who had them pronounced them 
" Saurian teeth." The teeth had been broken up, and he called 
each fragment (consisting of a cusp) an entire tooth,' but on seeing 
the pieces put together, and forming a large molar, he thought 
" perhaps it might be so," but seemed loth to believe it, and re- 
fused to part with even a fragment. 

No. 3. At Gold Hill, near Placerville. 

Mendocino County. — Locality unknown. 

Placer County. — On North Fork of American River, above 
Rattlesnake, in gravel. Locality visited. 

Santa Barbara County. — At Gaviota Pass. (Prof. J. D. Whit- 
ney.) 

Stanislaus County. — On Dry Creek, Mastodon Shepardi ; new 
species discovered by the writer in pliocene sandstone, at the base 
of a high perpendicular bluff; fragments of tusks in Amherst and 
Yale Colleges. 

Solano County. — Near Benicia. Locality visited. 

Sonoma County. — Near Petaluma. Bones in recent deposit 
near creek. Locality visited. 

Tuolumne County. — No. 1. At Texas Flat, in auriferous gravel. 
Locality visited. 

No. 2. At Shaw's Flat, in auriferous gravel. Locality visited. 

No. 3. At Gold Springs, in auriferous gravel. Locality visited. 

No. 4. Under Table Mountain? (Dr. Snell) in old river bed. 
Locality visited. 

It will be seen that the majority of the localities given have 
been visited by the writer. Particular attention has been given 
to the formations and accompanying fossils, and search made for 
evidences of the handiwork of man, but up to this time the writer 
has failed to discover anything which would show conclusively 
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that man and either the mastodon or the fossil elephant were con- 
temporaneous in this State. 

The stories of the finding of bones and teeth of fossil verte- 
brates, by miners and persons not practical geologists, nor accus- 
tomed to study the geological whys and wherefores, and who do 
not realize the necessity of close observation and discrimation of 
the circumstances and surroundings of the relics, are not, in the 
writer's opinion, entitled to much weight, and are very liable to 
give false impressions; for example, in a ravine in Alameda Coun- 
ty, the writer found a human skull in the bank, some thirty feet 
below the surface, and apparently in the same formation where he 
had previously discovered bones and teeth of Elephas, and after- 
ward found a lower jaw of Mastodon and molar of Elephas, but 
upon climbing to the top of the bank, the remaining portions of 
the human skeleton were found some eighteen inches below the 
surface in .an old Indian burial ground or rancheria. It would 
have been an easy matter to have labelled that skull as "found 
with bones of Elephant and Mastodon," and passed it off as an- 
other link in the chain of evidence of the contemporaneousness of 
man and the extinct animals ; or the creek in the ravine might 
have changed its bed and the human skull been covered up by 
detritus in close proximit}^ with the mastodon jaw, and after 
many years discovered by some future fossil hunter, and the re- 
mains of the two animals assigned, without question, to the same 
age. 

One more example. Some four years since, a friend brought 
me a remarkal)ly well-preserved molar of a mastodon, imbedded 
in a bowlder of conglomerate, which he had found in Alameda 
creek. Now, suppose that tooth, instead of being placed in the 
writer's cabinet, had been carried by a freshet on to some gravel 
bed along the creek, and the skull of some aborigine washed out 
of the bank above (as they often do), or some of the stone imple- 
ments sometimes found there had been deposited in the same place. 
Perhaps in a few hundred years or less, some antiquarian or eth- 
nologist finding these relics in the same gravel bed might at once 
decide that they were of the same age, when in fact the mastodon 
tooth washed out of a pliocene gravel bed, miles from where it 
was found, and it may have been (and probably was) separated 
from the other parts of the skeleton, and carried by the action of 
water perhaps hundreds of miles before it was deposited in the 
pliocene conglomerate; or, to carry the probabilities still further, 
the mastodon might have lived in the miocene period, and the 
tooth washed out of a miocene rock by a pliocene river, to where 
it was again deposited, and afterward formed a part of the con- 
glomerate bowlder in which it was found. 

The death of Dr. John Bachman, a Correspondent of the Acad- 
emy, was announced. 
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March 10. 

The President, Dr. Ruschenberqer, in the chair. 

Twenty-three members present. 

The following papers were presented for publication : — 

" On the Anatomy of Ariolimax and other Pulmonata." By 

W. G. Binney. 
" Descriptions of some new species of Reptiles." By Edward 

D. Cope. 

Elevation of the Trunks of Trees. — Mr. Thomas Meehan re- 
ferred to remarks made on a former occasion — not communicating 
anything new to science — but in regard to matter introduced into 
a lawsuit, as to whether the trunks of trees would elongate after 
once formed. He suggested that trees growing on a rock, by the 
natural thickening of the roots beneath, would lift the tree four 
inches in forty years, which covered the matter in dispute. 

Since that time, however, Dr. Lapham, the Botanist, and State 
Geologist of Wisconsin, had called his attention to a force at 
work in elevating the trees of that region, which he believes had 
not before been recognized, and which he thought of interest suffi- 
cient to merit a notice in the Academy's Proceedings. This was 
that frost gradually lifted trees so that the trunk would sometimes 
appear in time to have elongated a foot or more. 

Since Dr. Lapham had made the suggestions, he had examined 
trees in the vicinity of Philadelphia and found unmistakable evi- 
dence that large numbers of trees had been raised in the manner 
stated. As was well known, most trees standing by themselves 
had the collar of the tree of much greater diameter than the trunk 
above; and the upper portions of the roots, springing from about 
the collar, were considerably above the surface of the ground. 
He had supposed, and he thought this was the impression of most 
observers, that this arose merel}" from the annual deposition of 
wood — the thickening upwards of the roots — but, on examination, 
it could be seen in many cases that the axis, or original centre of 
the root, once of course below the soil, was now above the surface. 

That this was caused b^^ the action of frost was probable from 
what we know of its action on vegetation by what is known 
as " drawing out." When the land freezes, expansion ensues, 
drawing the clover root up with it, leaving, of course, a cavity 
from whence the root was drawn. When the first thaw came, the 
liquid, carrying earthy matter, entered the cavity; and thus the 
clover root was prevented from descending to its original position. 
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It was as true of trees as of the clover plant. Roots elevated 
found the cavities below partially filled, and could not thus per- 
mit of the tree being quite as low as before. Dr. Lapham thought 
that in the West large old trees blew over much more readily than 
•younger ones, though the comparative weight of head and roots 
were proportionally the same, chiefly because the older trees had 
been drawn nearer the surface. 

Mr. M. also remarked that the belief was very prevalent among 
woodmen, that the numerous large roots which marked the sur- 
face of an old piece of woodland " like railroads on a modem 
map" were hot originally near the top, but had grown to the sur- 
face. He had always supposed these also to result from thicken- 
ing, but he now had seen some cases in which this would not ac- 
count for it, and only the frost-lifting power would. So, also, in 
man}' swampy pieces of land, much of the vegetation had the 
appearance of tussocks, and the land as if it had been washed 
awa^^ from around the roots. It was not probably from annual 
growths, but from gradual liftings of the plants from year to 
year and the filling in of the spaces beneath by the soft mud. 

It was likely that one of the chief oflSces of the tap roots was 
to guard the tree from this frost lifting as much as possible. His 
impression was that the trees of tropical climates had not near 
the development of tap roots which are found in the more northern 
ones, but this was a matter for further investigation. 



March 17. 
The President, Dr. Ruschenberger, in the chair. 
Twent}' members present. 
The death of Dr. Wm. S. Halsey was announced. 



March 24. 
The President, Dr. Ruschenberger, in the chair. 
Twentj'-seven members present. 

On Actinophrys sol. — Prof. Leidy, after describing the structure 
and habits of this curious rhizopod, said that he had recently 
observed it in a condition which he had not seen described. He 
had accidentally found two individuals including between them a 
finely granular rayless sphere nearl}' as large as the animals them- 
selves. These measured, independently of the rays, 0.064 mm. 
in diameter; the included sphere 0.06 ram. He supposed that 
he had been so fortunate as to find two individuals of Actinophrys 
in conjunction with the production of an ovum. 
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Preserving the animals for observation, on returning after an 
absence of three hours, the animals were observed connected by 
a broad isthmus including the granular sphere reduced to half 
its original diameter. Two hours later the granular sphere had 
' melted in the isthmus, leaving behind what appeared to be a large' 
oil globule and half a dozen smaller ones. The isthmus in the 
former time measured ^'^ mm., at the later time ^^ mm. 

Shortly afterwards, the isthmus elongated and contracted to 
^^ mm. on the left, while the right half, retaining the oil globules, 
remained as thick as before. At the same time the animals be> 
came flattened at the opposite poles. The latter subsequently 
became depressed so that the animals assumed a reuiform outline. 

The isthmus now more rapidly narrowed and elongated, became 
a mere thread, and finally separated al>out one hour from the last 
two hours indicated. 

The oil globules were retained in the right-hand individual, 
which, with the remaining projection of the isthmus, appeared 
broadl V codiform in outline. In the left-hand individual all remains 
of the isthmus at once disappeared, and the animal appeared reni- 
form in outline, but now contracting on the same side it assumed 
the busouit form. The constriction rapidly increased, and in 
thirty minutes from the time of separation from the right-hand 
individual it divided into two separate animals presenting the or- 
dinary ap|>earance of A. sol. Thus this second division took 
place in an opposite direction from the first. 

The right-hand individual, retaining the oil globules apparently 
unchanijed, more slowlv assumeii the reuiform outline, and then 
l>ecawe constricted all around. The constriction elongated to an 
isthmus, in the centre of which wore the oil globules. Three 
hours after the se|>aratiou of the right-hand animal, the isthmus 
was uarrowod to alnnit half the diameter of the two new indi- 
viduals which wore alK>ut to Ih> fornuHl. At this moment other 
ensjHijeuients obliired me to leave the examiuation of the animals. 
Six hours atter, in the animalcule ca^re, I observevl oulv half a 
dozen individuals ot the A. sol. 



I 



Makvmi ol. 

The President, l>r. K\ scukxbkkv%kr, in the chair. 

Sixteen memWrs prt\<out. 

The following |k*i^hm^ \\oiv prx^sont^sl for puMiv*ativni: — 

•*0n Variations in Struotuiv of Horus of IKvr of the Genus 

Cariacus.' Uy K. IV Oo^v, A.M. 

-On the Ziphius of Nautuokct." l^ K 0, i\>|H\ A M 

On ro|H^rl of the committWH, the fv^Uox^iuij ^v^^vrs w^rx^ orvler^i 

to be publishiHl : — 
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BBMABXS ON THE TEBTIABt CLAT OF THE TJPPEB AMAZON, WITH 

DE8CBIPTI0NB OF NEW SHELLS. 

• 

BY T. A. CONRAD. 

Professor Eug. W. Hilgard has sent me for examination a 
number of fossils collected on the Upper Amazon by Mr. Steere. 
The extraordinary character of this interesting group has made it 
one of more than ordinary attraction. The species and even 
many of the genera being limited to these deposits, we fail to find 
a point of comparison with other groups of fossils. Some natural- 
ists have supposed from the look of freshness and the perfection 
of many specimens, that they may be of comparatively modern 
origin, but the clay in which they are imbedded is admirably 
fitted for their indefinite preservation. The clay is generally free 
from iron, and thus one source of injury is wanting. The colors 
of the shells are sometimes preserved in perfection, and even the 
epidermis of a few specimens of Pachydon, and also portions of 
cartilage, but I do not regard these as evidence of very late de- 
position of the group. The colored markings of a cretaceous 
Neritina from Mississippi, and on a univalve of the eocene of 
Alabama, as well as portions of cartilage in an eocene bivalve, all 
of which I have seen, might as well be considered evidence of late 
tertiar}' deposition of the beds in which they occur. Were the 
Pebas group of pliocene date, we should expect it to contain 
many recent species of the Lower Amazon, and especially Azara, 
but as far as we yet know, such shells are absent. Triquetra and 
Hemisinus are characteristic genera of South American rivers, 
but the fossil species are not identical with living ones. Mr. Dall 
informs us that " many of the genera are exclusively marine," but 
I am sure no such genus was in the collection which he studied at 
the time. Only one doubtful genus of this character has been 
found in all the collections since made. The fresh-water shells 
consist of, 2 Anodontas, 2 of Hemisinus, and 2 of Triquetra, 
besides several land shells, while the estuary genera, Mytilopsis 
and Neretina, might have lived in either fresh or brackish water. 
On the coasts of the Atlantic States of North America these two 
genera live in the latter. The only shell which might be sup- 
posed to be strictly marine is a Nuculana, if it prove to be a 
3 
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»[^c;e«f of that genus. So [lartial a view of the hinge has been 
o'Mairi^'l that it cannot be certain! j determined as indicating that 
gen:i4. The fthell describe*! as Tellina by Mr. Gabb is a joung 
valve of pACHYrKJX t^jnuij*. So that any certain evidence of a 
IDA fine origin for the Pebaa group is wanting. 

Prof»'SSor WVxxlward remarks that in the living analogue of 
pAfHviKiN. *' Azara or Potamomya, we have just the evidence we 
ne<rd to arijuf* upon" in respect to the nature of the habitat of the 
Pebas sliells, and quotes Darwin's observations on Azaba labiata, 
I)arwin in his '* Geolomcal Obsen'ations on South America" savs. 
*• On the northern bank of the great estuary of the Rio Plata, 
near MoMonado, I found at the head of a lake, sometimes brack- 
is li. iiut fj*'n*'rnlhj containing /re/nh water, a bed of muddy clay 
containing Azara lahiata^'^ etc. This representation of the habits 
of that shell indicates, I think, those of the Pebas fossils, which 
may hav<* inhabited a lake similar to that of Moldonado. 

The following letter from Mr. Steere to Prof. Ililganl explains 
the position of the fossils : — 

^* 1 first saw Prof. Orton^s fossil bed near Tabatinga. It is com* 
pos<*d of horizontal beds of blue clay, separated b}' beds of ilirty 
coal, that sectms more like peat than coal. There seems to l^e 
nothing regular in these beds, thus differing apparently in thick- 
ness, and ap|>eared in a distance of a few hundred yards. I ha\'e 
sent you fossils from these different localities, Pebas, Old Pebas« 
an<l Pichana. They are situated in relation to each other some- 
what a-* follows: Pebas one mile from the mouth of the Ambyacii 
Itiver. and Old Pebas two miles below, and Pichana perhaps 
fifteen miles from the mouth of the Ambyacu. The fossils from 
Pebas are Ou or TO feet above the river level, while at Old Pebas 
they arc at the water level, though the shell beds at Pebas may 
extend down, as the lower strata are covered by fallen and washc«! 
earth, leaving the fossil b^ds visible only at the top. The fossil lieds 
appear to have been denuded irregularly and then covered with a 
UmI of red and white clay and sand, much like that formeil so 
phrntifully on the Lower Amazon in some places. This shows in 
the river bank 30 feet thick, but at Pebas only 8 or 10. I made 
a rough si*ction of the expo8e«l UhIs at Pebas, with the following 
ii-sult — though the result I think is of little imi>ortance, the beda 
diungv *o fretiuentl}'. 
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Pebas. 

8 feet red and white clay and sand. 
20 feet blue clay, 4 feet of fossils. 
6 inches coal. 
15 blue clay. 3 feet of fossils. 

"I noticed that the lower strata had less univalves and more bi- 
valves than the upper. I have sent you some shells that I know 
are new, and bits of turtle shell, fish bones, coral, crustaceans, 
etc., which have not been noticed in the bed before/' 

I found no specimen of coral in this collection, nor in an}^ other 
of the Amazon fossils. 

Description of Shells of the Pebas Group, 

PACIIYDON, Gabb. 
In this genus the species are very diverse in form, inequivalve, 
both beaks directed forward, spiral ; the cardiqal tooth of the left 
valve is covered in front throughout two-thirds of its length by a 
portion of the exterior layer of the valves, which is transversely 
striated, and resembles a wedge sunk into the base of the lunule, 
80 as to define the tooth from the exterior when the valves are 
closed. In most species the prominent margin of the lesser 
valve fits into a groove, the lower margin of which is a well- 
defined lateral tooth. This character is entirely wanting in Cor- 
BULA, as well as the external view of the cardinal tooth. In P. 
cuneata this character is strongly marked. Mr. Gabb's name for 
this genus must be retained, because Stuchbury's Pachyodon, as 
well as Schumacker's, are superseded. 

P. ( AniBorhyneuB t) diipar, Conrad, PI. I., fig. 1. 

Very oblique, subquadrangular, right valve concave above, with 
2 diverging carinated lines from apex, one directed towards the 
ventral extremity, the other towards the anterior margin, left 
valve profoundly ventricose, with a well-marked groove anterior 
to the beak, directed somewhat obliquely backward to the ventral 
margin which is emarginate. The two outlines represent side 
views of right valve. 

Six or seven specimens of this singular species are before me, 
and I supposed the valves belonged to two different species, so 
very remote in appearance the}' are from each other ; but one spe- 
cimen, a cast, occurs with both valves represented in connection. 
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It wonM liaHlj have been thonght a Cobbcla by those who ia*i*i 
on tlie group l^eing referred to that genus, if no other species of 
pAriry'»i*oN lia<l lxK:n found. 

P. •reetui, CooraJ 

I havf not the 8f>e<:imen originally figured, of this species, to 
refer to. and cannot say |K>%itively whether P. altm^ Conrad, is 
identical with it. There \h no form in the collection which would 
represent /^ fr^ctuB. 

P. Altai, Conri'l. PI. L, fip. 4. IS 

Tlie-**- represent the right or small valve of P. altus in its 
young slrigo of growth. There are many specimens of this s|Krcies 
in the colh'rlion. hut not one form which I could refer to the pre- 
ce<ling species. 

P. cnnMtA, C'lors'l, Pi I., fij;. 3. 

Thit figure r<'pre-»i*nt4 an unusual form of this shell, which 
biH*ri«'H is rare in the eolh'Otioii in comparison with P. tenuis^ ob- 
It'juft^ or t'nttun^ about 10 speeimenb in all. 

Su>>g*ni!'i .\M«0KnvNrrs. Tonrnd. 

Ouf vni v<' of tliis subgenus occurs in the collection, the princi|)al 
distinctive character of which is the involution of the right valve. 
What givoH peculiar interest to this shell is that it is closely re- 
hit<d to A, jnjriOfrmiH^ Meek, which lived among Unionidx in the 
eocene of I'tah, and the Hul>genus unknown in later tertiary de- 
posits. TluH is another instance of the belated character of the 
Fouth American faunas, and favors the belief that the Pebas 
group is not of late tertiary origin. 

P (AnltorhyBeui) evaelformiB, Connd. PI. I., flg. 19. 

J'vriform, very inetiuilatcral, veutricosc anteriorly, with the sub- 
m;trgin nlightly convex, and the area before it depressed ; posterior 
hide elongated, somewhat sinuous or contracted, end acutely 
rounded ; umbonal s1o|h* undeflni»d. 

Thin description applies to only one right valve, which is all in 
the collection. It is a moderately thick shell, and differs froin 
ninst h|»ecieH of Platvodhn in wanting a prominent l)eak. 
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DRESSEINA, Vanbeneden. 

Subgenus Mytiloides, Conrad. Pbaxis, H. & A. Adams. 
D. scripta, Conrad, PI. I., figs. 12, 16. 

Triangular, elevated, ventricose anteriorly, compressed towards 
the posterior end; umbo sharply angulated anteriorly, anterior 
side flattened or concave; markings zigzag brown lines. 

This species much resembles D. polymorpha in its colored mark- 
ings. It is a much smaller species than the latter, and propor- 
tionally shorter or more elevated. It is sufficiently abundant to 
mark the estuary character of the bed in which the species lived. 

Figs. 12 are young shells showing extremes of variation in form. 

There is a small species of this subgenus living in the waters of 
Virginia, among the oysters planted in brackish waters ; Z>. leuco- 
phaecUa^ Conrad. (D. Americana, Recluz.) 

ANODONTA, Cuvier. 
A. pebaiana, Conrad, PI. I., fig. 5. 

Rhomboidal, elongated, compressed; dorsal and ventral mar- 
gins parallel; summit very small and acute, little prominent above 
the hinge line, and erect ; distant from anterior end. 

A single valve of this species is before me. It is only remark- 
able for its comparatively low elevation or height. There is a 
fragment of a much larger species in the collection, which may be 
A. Batesii, Woodward. The fragment I noticed as allied to Mul- 
LERIA, Woodward states may be an Anodon, but the extraordinary 
muscular impression renders that impossible. 

TRIQUETRA, Klein. HYRIA, Lam. 
T.longnla, Conrad, PI. I., fig. 10. 

Subrhomboidal, slightly ventricose, elongated, scarcely alated, 
hinge and ventral margins nearly parallel ; anterior margin 
slightly emarginate; dorsal line convex, ventral margin nearly 
straight ; umbonal slope rounded except on the umbo, where it 
is subangular ; umbo flattened, with longitudinal and transverse 
zigzag plications ; posterior margin obliquely truncated ; cardinal 
teeth of right valve, four, the anterior one elongated and comi- 
pressed, rectilinear, two diverging teeth immediately under the 
apex, and a much less elevated linear oblique tooth between two 
anterior teeth ; in the left valve two very oblique diverging teeth 
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anterior to the beak, and two or three very small direct teeth 
under the l)eak. 

T. longula (Toung), Conrad, PI. I., fig. 13. 

Rhomboidal, compressed, alated, anterior margin obliquely 
rounded; umbo slightly convex, plicated, the plicie similar to the 
preceiling, but the zigzag transverse ones wanting. 

There are only fragments of this shell l)efore me, and there- 
fore the outline must necessarily be conjectural. 

OSTOMYA, Conrad. 

Thin, ooncentrically plicated ; hinge with a spoon-shaped ob- 
lique fosset in the left valve, and a small tooth near the apex ; 
right valve cartilage fosset very oblique, almost parallel with the 
hinge line. 

0. papyria, Conrad, PI. I., fig. fi. 

Subovato, inequilateral, compressed, very thin, concentrically 
plicated, slightly sinuous anteriorly; ventral margin slightly 
emarginate anteriorly ; umbonal slope undefined ; posterior eud 
subangular. 

A very rare shell, of the famil}^ Anatinidse, The fosset is very 
large in proportion to the size of the shell. This form of hinge 
would in<Iioate a genus living in water more or less brackish. In 
one specimen the apicial tooth is tuberculiform, in the others acute 
with a slight channel anterior to it. 

NUCULANA ? Link. 

Plate I., fig. 2, represents the outline of a single s|)ccimen of a 
shell having the form and somewhat similar hinge of Nucula.na. 

PLANORBIS, GuetUrd. 
F. FfbaaaBa, Conrad. 

Discoid, depressed ; volutions 3, convex, chanuelleil along the 
suture, glossy ; base concave, volutions rounded, separated hy a 
deep channel ; aperture round. 

F^our or five specimens of this very small species were found in 
a quantity of small shells and fragments of shells. They are as 
fn**<h-1o(>king as living 8i)ecies. If some of these Pebas fossils 
\vf ro gathered, washeil out of the cla}' on the shore of the Amazoa, 
the collection might include recent species of the vicinity. 
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PACHYTOMA, Swainsou. 
F. tertiana, Conrad, PI. I., fig. 11. 

Pyramidamical, volutions 5, flattened or concave laterally, cari- 
nated at the suture and profoundly so at the sharp angle of the 
base ; base slightly convex, suburabilicated, subcarinated behind 
the depression ; basal margin slightly emarginate. 

A few specimens were found in the detritis. It is with some 
doabt I refer it to Pachytoma, but I cannot compare it with any 
other genus known to me. 

TOXOSOMA, Conrad. 

Conical, polished, the aperture projecting, subovate, direct, peri- 
tome continuous; columella concave with a plait or tooth in the 
middle, not oblique ; base rounded, subumbilicated. 

T. eborea, Conrad, PI. I., fig. 7. 

Small, volutions 5, rounded; aperture angular above ; last volu- 
tion expanded ; columellar tooth minute. 

Found in company with the preceding shell. It is probably a 
land shell. 

CIRROBASIS, Conrad. 

Subcylindrical, with last volution free, aperture projecting, 
peristome continuous, mouth narrow, subovate, oblique. 

C. vtniiita, Conrad, PI. I., fig. 15. 

Elongated, volutions 9, very slightly convex, the last volution 
straight on the side ; a few volutions near the apex with a cari- 
nated line below the middle of each volution ; angle of base sub- 
carinated. 

Only one specimen was found, and that in perfect preservation. 
The genus is probably terrestrial, allied to Ctlindrella. 

LIOSOMA, Conrad. 

Conical, polished ; aperture subelliptical ; columella with one 
plait in the middle ; base entire. 

L. cnrta, Conrad, PI. I., fig. 8. 

Yolutions smooth, 4, slightly convex; columella conspicuously 
cut or indented above the plait, which is not oblique. 
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CVCI/KHEILA. Conni 

ryraiuMal, a|Xrrtur<r circulAr. ex]/aD<l€«l labmm wiirlr reflexe*i. 
coluuiellxi flatt4:oed. subaDguIar at base. 

C. F*bM«B», C'.brad. PI. I tg \'. 

Volutious o. with straight sides : last roiution angiiiar and 
caniial<-d on the aoirle: Ixtwi Caltcried: spire an«l iDOuib of nearlj 
fjiiul li.iij^iii. spire iougesl: lines of j:ro»lh oblique. 

Ui-MISINUS, Sw»:nson. 
H. StMrti, C'.&nd, PI. I.. t%. M. 

'I'urreU:'!: volutions 0. convex* showing remains of 3 cari na- 
tions on ♦•af;h one of the ppire : last volutions having 4 revolving 
crtriftated line**, the upper one near the suture: sinus of la>>rum 
de«-p. 

A Hin;:k' sijeciinen rKcur"*, much water-worn, almost obliterating 
tlje carina ted liiK-s of the spire. 

EBORA, Conrad, 
E. crMsilabra, CoDnd. PI. I., fig ». 

Ao^'i<. — I^iKiH LAQi.'EATA, Conrad, appears to me to Ite a land 
s)i< 11 allied to CtumiBklim and (.'lausima. There arc, I think, 
11 v< (Tvnera of land shells and three of fresh water« with four 
hp<( ict of the latter. A ffw fragments of fish remains (Mylio. 
batf'S) were determincl by Prof. Leidy, and there is an imprena in 
tfje clay of nearly a whole crab. It is remarkable that no remains 
of plants have lieen found wliere delicate fresh- water and land 
sIm'IIh liave lieen drift(*<l into these de|>osits. We may ex|)ect to 
find maminnlian relics when tlie IxhIs are more thoroufrhly ex* 
plond. and tliey would be likely to indicate their geological age. 
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OH THE ANATOMY AlTD LINGUAL DENTITION OF ARIOLIIIAX AND 

OTHEB PULMONATA. 

BY W. G. BINNEY. 

I have already, in connection with my friend Mr. T. Bland, 
given a description of the external characters of Ariolimax (Ann. 
N. Y. Lye, N. H. X. 297, 1873). I now propose to describe 
such of its internal organs as I have been able to study. 

I have examined one specimen of Ariolimax niger^J. G. Coop., 
preserved in spirit, belonging to the state collection of California, 
labelled and presented by Dr. Cooper, and in all respects an au- 
thentic type. Agreeing with this type I have other specimens 
from various California localities, so that I believe the species to 
be well established and generally distributed along the coast of 
California. 

From the Museum of Comparative Zoology at Cambridge, Mr. 
Anthony has sent me a specimen, long preserved in alcohol, 
marked from San Mateo, California. For reasons given below, I 
am inclined to consider this the form described by Dr. Cooper as 
A. Calif ornicus. I have had the opportunity of examining 
another specimen of this form, received from Mr. Stearns, who 
collected it near San Francisco. 

From Mr. Henry Hemphill I have received a specimen from 
San Mateo Co., California, which presents most decided specific 
differences from the last-mentioned form, especially in its geni- 
talia. Having considered the last-mentioned form as A. Calif or- 
nicusy I am forced to consider this as A. Columbianus^ the only 
remaining described species. It must be borne in mind, however, 
that I have never compared it with specimens from more northern 
regions, whence the species was originally described. The large 
number of specimens formerly preserved in the Smithsonian, tabu- 
lated in Land and Fr. w. Shells, Part I. p. 281, were destroyed at 
the fire in Chicago, and I have been unable to obtain elsewliere 
any specimens from Oregon or Washington Territorj', which I 
can refer to the true Columbianus. 

In treating these various forms, I have abstained from giving 
an}' description of their exterior markings. Such description 
would be unreliable, as the specimens have been long preserved in 
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-n'L^r*: tLf; C^igelluu commeDoes. The retractor muscle is inserted 
:.2i:f vbv ^jet«<.^o the vagiom and the entrance of the ras defereoa. 
Op;/o<::U; the mouth of the penis sac is a small sac-like orgui, 
prof^bl y a dart *»ac or vaginal prostate. 

Ktlix MitebtUimaa, Lea <Mt»ad(m , |J. m.. a«. in. 

The g<.'ijital system is long and narrow. The ovidact is gremtlj 
coiiVolute'l. The jienis sac is long* i»tout, cylindrical, with a bulb- 
like expansion at its aj^ex. at which point both ras deferens and 
r«.'tra<^'tor mil sole are inserted). The genital bladder is lengthened, 
ovat<'. not much larger than its duct, which is short, and enuers 
the va;rina lielow the middle of its length. 

H«lix rtticoUta, Pfr. (Ari^nuof, pi. III., flg. ii. 

Tlie hi>ecimeri8 examined have a very globose shell. The ovary 
ib brownish liclow, yellowish aliove. The epidid^nnis and testicle 
are salrnon colored. The oviduct is white, the prostate salmon. 
The f^Miital bladder is small, oval, with an extremely long dnct, 
^vhlch has a flagellate branch. The duct enters at the lower end 
of tiie vagina. The i>enis is narrow, cylindrical, extremely* long, 
with a flagellate extension. The retractor muscle is inserted be- 
yond tiie middle of the length of the penis, the vas deferens at 
the commencement of the flagellum. There is a stout long c^'lia* 
(Irical vaginal prostate, whose ai>ex is extended into a flagellum, 
which shortly l>ecomes bifurcate, there l>oing a bulh-like ex|)an8ioii 
on each branch just Ix^j'ond the bifurcation. 

In some individuals the bullKlike expansions arc still larger and 
stoutiT than in the figure. The C3iindrical extension of the va- 
ginal prostate is abruptly truncated, the two flagella entering near 
the end, not at the extreme terminus. 

Htliz Boemeri, Pfr. {Mesodon). 

The genitalia are figured on pi. IV., fig. v. The oviduct is 
scarcely convoluted. The genital bladder is largo, oval, with a 
long, large duct. The ])enis sac is short, stout, of about €K|ual 
breadth throughout, ending in a stout oval hulb, into which the 
va?^ deferens enters. The retractor muscle is iuserteil alK)ve the 
entrance of the vas deferens. 

Tiie specimen examined was collected in Bosque County, Texas, 
hy Mr. Hugo W. Kricsson. 

Helix apprtMS, Bay {Triodoptii). 

The genitalia are figured on pi. IV., fig. iv. The ovary is long 
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tion towards the extreme end of the tail. In the form I have 
referred to A, Columbianus f the pore was quite different from 
this, as seen in my figure B of plate II. In this tlie erect portion 
of the pore is entirely wanting, the carinated body being arched 
regularl}' down to, and overhanging the foot. The longitudinal 
gutter-like pore is, however, plainly visible. In the two specimens 
of the form I have referred to A. Californicus, the body is also 
arched down to, and overhangs, the foot. On the tail, corre- 
sponding to the gutter-like pore of the last-mentioned form, there 
was no sign of any pore, but in its place the flesh was sponge-like, 
without the markings which are found on the neighboring por- 
tions of the foot. It may be, therefore, that in tltcse specimens 
the mucous pore was contracted or closed. No doubt it exists in 
the living animal. 

Of the internal anatomy I have examined the nervous system 
in both A. Calif amicus and A. Columbianua ? The ganglia pre- 
sent the usual three sets, all globular in form, and so crowded 
together in the suboesophagcal and superoesophageal as almost to 
form a continuous chain around the buccal.mass. 

In these same two forms, also, I have examined the circulatory 
and respiratory organs. Within the respiratory cavity is a large, 
spongy, ear-shaped organ, attached only at one point to the roof 
of the chamber. This, I suppose to be the renal organ, surround- 
ing, and indeed inclosing, the heart, though it is not so arranged 
in any of the genera described by Dr. Leidy. In Arion horlensis 
he describes the nearest approach to such an arrangement. 

I have examined the digestive system of all the forms, and 
figured that of both A, Calif ornicus and Columbianus, In the 
latter, plate II. fig. d, f, the buccal mass (1) is large and round, the 
salivary glands (4) short and broad ; the stomach (5) long and 
large, with a decided constriction at its middle, and the usual cul- 
de-sac (6) at its extremity, at which point the biliary ducts (7, 7) 
enter ; from this the stomach passes into the intestine (8), which 
proceeds first forward almost to the oesophagus, thence proceeds 
backward to the extreme rear of the general cavity of the body, 
and again forward to below the respiratory cavity, into which it 
penetrates upwards as the rectum (9), and through which it 
passes to the anus, whose position is described above. The intes- 
tine in its whole course winds among, and is imbedded in, the 
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various lobes of the liver, which latter organ is arranged as usual 
in Limax^ Arion^ etc. 

In A. Cali/ornicus (plate XI. fig. e), there is a difference in the 
ari*angement of the stomach. Ik'fore reaching the cul-de-sac (C), 
the stomach is greatly constricted, and the cul-de-sac runs at 
riglit angk'S with the stomach in an erect position, not lying on 
its .side as I h:ivc represented it« in order to show the connection 
between it and the anterior portion of the stomach, which connec- 
tion was entirely concealed bj* the cul-<1e-sac in its upright posi- 
tion. The extreme length of the digestive system is three times 
that of the whole body of the animal, at least in its contracted 
stale. 

The jaw in all the forms of Ariolimax is quite thick, dark horn- 
colored, arcuate ; ends but little attenuated, blunt ; anterior surface 
with stout ribs, denticulatiog either margin. I have figured the 
jaw of A, Columhianusl (plate 11. fig. ii) which has al>out twelve 
ribs. In A. CaU/omicus^ from Mr. Anthony, there were thirteen 
ribs to the jaw; fourteen in Mr. Hemphill's specimen of the aame. 
In -1. m'fjer Dr. Cooper descrilies about twenty, but in one s|>e- 
eimen I found but eight. In Land and Fr. w. Shells, I. p. 2S0, I 
have figure<l a jaw of the true northern form with eighteen ribs. 

The pouch of the lingual membrane is shown in plate II. fig. 
i», f). The membrane is as usual in the Ilelicidee^ with tricuspid 
central, bicuspid lateral, and qua<lrate margiual teeth showing 
simply a modification of the laterals. In L. and Fr. w. Shells, I. 
p. 2S0, I have figured the lingual membrane of the true northern 
A, Colnmhinnuif, The marginal teeth are there shown to have 
one long denticle and a small, subobsolete side denticle. This 
form of marginal teeth I have found in the form I have referred 
to A. Columhianusf (siHi plate II. fig. e). Also in one of Dr. 
Coo|>er*s ty|>es of A. niger (plate XI. fig. a), and in l>oth the spe- 
cimens of A, CaU/onnvus (plate XI. fig. o). This form of mar- 
ginal tooth may therefore be considerei! characteristic of the 
genus, though in one s|)ecimen supposed to l)e A.niger, I noticed 
marginal teeth with the outer cusp much more developed and 
bifid, and figured them in Ann. Lye. X. II. N. Y., x. pi. xiii. fig. 1. 
In plate XI. fig. B, I have given the central and the adjoining 
lateral teeth of A. nigrr. In fig. r, the central and one adjoining 
lateral of A. Californicus, 

There is no retractor muscle to the buccal mass iu .1. Califor* 
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nicus and A, Columbianus ?, but a very stout, broad one to the 
whole head, attached to the outer integument, below tlie buccal 
mass, and running along some distance on the floor of the general 
visceral cavity, to which finally it becomes attached. 

In describing the genital organs I have used the terms applied 
to the various organs by Dr. Leidy in the first volume of my 
father's work on *' The Terrestrial Mollusks of the United States.*' 
Each form examined presented differences in these organs. They 
all agree, however, in having a very large ovary. 

On opening the body of A. niger (plate XI. fig. c), the genitalia 
are found in the usual place, the testicle lying quite at the rear of 
the visceral cavity near the extreme point of the upper lobes of 
the liver, hardly imbedded in it, connected to the ovary by a long 
epididymis (2). The testicle (1) is globular in form, composed 
of black, aciniform caeca. It contrasts in color with the dirty 
white of the liver. Color, however, I have not found constant in 
the internal organs of land shells preserved in spirits. The above 
described arrangement of the testicle is as usual in Limax^ Arion^ 
and other slugs. It forms an excellent specific character for A 
niger ^ the position of the testicle being quite different in ^. Gali- 
fornicus and A, Columbianus ?, as will be seen below. The epi- 
didymis (2) is long, convoluted at the end nearer the ovary. The 
accessory gland is shown in 3. The ovar^' (11) is large, yellow- 
ish. The oviduct (8) and prostate (4) show no unusual characters. 
The genital bladder (9) is large, oval, with a short duct (16). 
The penis is in a short, stout sac (5), which has a bulb-like swell- 
ing at its upper extremity, where the vas deferens (7) enters. 
The latter organ has nothing of peculiar interest. A vaginal 
prostate, or perhaps dart sac, is shown in 13. The external ori- 
fice is described above (p. 34). 

The genital sj'stem of A, Calif omic^is is figured in d of plate 
XI. The testicle docs not lie far away, iml)eddod in, or resting 
on, the upper lobes of the liver, but lies close against the ovary, 
in the semicircle formed by the recurving of the apex of the 
ovary upon itself. In this respect, the position of the testicle is 
different from that of most slugs, and affords an excellent si)ecific 
character. The testicle (1) is kidney-shaped as it is covered by 
its investing membrane. It appears to consist of closely bound 
fasciculi of short, white, tubular, not aciniform cieca. The epi- 
didymis (2) is short and still more shortened by its excessive 
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convolution. The accessory gland is shown in 3, partially iml)e<ided 
in the ovary. The ovary (11) is large and distinctly lobulated. 
The oviduct (8) is narrow, very long, greatly convoluted. From 
the testicle to about the middle of the course of the oviduct is a 
stout thread-like organ, of unknown use to me, either a muscle, 
nerve, or duct. It is not figured in my plate, as I am not certain 
of its forming part of the genital system. The genital bladder 
(9) is oval, large, with a short, stout duct (16). The penis is 
inclosed in a long tapering sac (5), terminating in a decided fla- 
gellum (15), in which I detected no capreolus. On the end of 
the flagellum is a large, globular bulb. The retractor muscle of 
the penis is attached to the roof of the general visceral cavity, 
below the pulmonary chamber. It joins the penis at the com- 
mencement of the flagellum. The vas deferens (T) is peculiar. 
It leaves the prostate gland (4) as usual, runs alongside of the 
vagina to the base of the penis, thence runs upwards, swelling to 
an enormous extent, so as to equal the breadth of the penis, then 
again becomes gradually reduced to its former size until, as the 
most delicate thread, it enters the penis at the end of the flagellum 
below the bulb. The penis did not appear in the animal extended 
as drawn in the plate, but was twice recurved upon itself. There 
is also a vaginal prostate (13), large, ear-shaped, close to the 
exterior orifice of the female organs, which, with that of the male, 
is described above (p. 34). 

On plate II. fig. c, I have figured the genitalia of A. Columbi- 
anusf which also has a very large ovary (11) against which the 
testicle (1) lies as in the preceding form. The ovary is so large 
as to take up one-half of the entire visceral cavity, extending 
completely across the body, resting on the floor of the cavity, its 
ends recurved upwards so as to rest upon the liver on the upper 
surface of the viscera. The body of the animal externally is 
swollen by the large size of the ovary. The oviduct (8) is narrow, 
long, greatly convoluted, ending in an extremely long, convoluted 
vagina. The genital bladder (9) is oval, large, with a short, stout 
duct (16). The vas deferens (T) unlike that of the preceding 
form, is as usual in the land shells. It enters the penis (5) at its 
summit, opposite the retractor muscle (6). The sac of the penis 
is very stout, long, cylindrical. The external orifice is described 
above (p. 34). 
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Zoxiites Isvigatns, Pfr., pi. III., fig i. 

I have examined numerous specimens, but have some hesitation 
in giving my figure and description as absolutely perfect. I had 
great difficulty in dissecting the species. 

The ovary is short and vagina long. The genital bladder with 
its duct forms a short cylindrical sac-like organ, opening near the 
base of the vagina, and tapering at the apex. The penis sac is 
long, cylindrical, larger at its apex where it receives the vas de- 
ferens. At its base the penis sac has its opening into the vagina 
with a slrort stout organ (fig. 13) with rounded apex, where a re- 
tractor muscle seems to be attached. This organ may l)e a dart 
sac or some form of prostate gland. 

Hampliillia glandnlosa, BI. and Binn., pi. III., fig. v. vi. 

The testicle is composed of a large globular mass of aciniform 
caeca. It lies loosely upon, not imbedded in, the upper lobes of 
the liver. The ovary and oviduct are as usual. The genital 
bladder is globular, very large, on a short stout duct, entering the 
vagina near its base. The penis sac is long, cjliudrical, larger 
towards its apex, where both the retractor muscle and vas de- 
ferens enter. 

In several specimens examined, the penis sac appeared some- 
what diflferent. It had a large globular bulb (5a) at its apex. 
The vas deferens (T) entered beyond the middle of the length of 
the sac (5) ; it was greatly swollen (56) before entering the sac, 
for a distance equalling about one-half of the length of the sac. 
At the commencement of this swelling the retractor muscle (6) 
was inserted. This form of penis sac is figured in f\g. vi. 

The balance of the anatomy of Hemphillia seems to be as in 
the other slugs. 

Helix Xalletti, Forbes {AHojita), pi. III., fig. iv. The Catalina Island form. 

The ovary is light yellow. The oviduct is white. The genital 
bladder is light 3*ellow. The prostate is large and yellow. 

The whole genital system is long and narrow. The genital 
bladder is small, globular, on an extremely long and delicate duct 
which enters the vagina at its upper end. The duct just below 
the bladder receives a branch duct, very long, flagellate, three 
times the diameter of the duct itself. The penis sac is long, stout, 
cylindrical, tapering towards its apex and prolonged into a very 
long delicate flagellum. The vas deferens enters at the point 
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Tvhere the flagellum commences. The retractor muscle is inserted 
half way between the vagina and the entrance of the vas deferens. 
Opposite the mouth of the penis sac is a small sac-like organ, 
probably a dart sac or vaginal prostate. 

Helix Mitohellianai Lea {l^Iesodon)^ pi. III., fig. iii. 

The genital system is long and narrow. The oviduct is greatly 
convoluted. The penis sac is long, stout, cylindrical, with a bulb- 
like expansion at its apex, at which point both vas deferens and 
retractor muscle are inserted. The genital bladder is length ene<l, 
ovate, not much larger than its duct, which is short, and enters 
the vagina below the middle of its length. 

Helix retioulaU, Pfr. {Ano7Ua)f pi. III., fig. ii. 

The specimens examined have a very globose shell. The ovary 
is brownish below, yellowish above. The epididymis and testicle 
are salmon colored. The oviduct is white, the prostate salmon. 
The genital bladder is small, oval, with an extremely long duct, 
which has a flagellate branch. The duct enters at the lower end 
of the vagina. The penis is narrow, cylindrical, extremely long, 
>vith a flagellate extension. The retractor muscle is inserted be- 
yond the middle of the length of the penis, the vas deferens at 
the commencement of the flagellum. There is a stout long cylin- 
drical vaginal prostate, whose apex is extended into a flagellum, 
which shortly becomes bifurcate, there being a bulb-like expansion 
on each branch just beyond the bifurcation. 

In some individuals the bulb-like expansions are still larger and 
stouter than in the figure. The cylindrical extension of the va- 
ginal prostate is abruptly truncated, the two flagella entering near 
the end, not at the extreme terminus. 

Helix Boemeri, Pfr. {Mesodon) . 

The genitalia are figured on pi. lY., fig. v. The oviduct is 
scarcely convoluted. The genital bladder is large, oval, with a 
long, large duct. The penis sac is short, stout, of about equal 
breadth throughout, ending in a stout oval bull), into which the 
vas deferens enters. The retractor muscle is inserted above the 
entrance of the vas deferens. 

The specimen examined was collected in Bosque County, Texas, 
by Mr. Hugo W. Ericsson. 
Helix appresia, Say (Triodopsis). 

The genitalia arc figured on pi. IV., fig. iv. The ovary is long 
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and narrow. The epididymis is very long, convoluted at the end 
nearer the oviduct. The last-named organ is not much convoluted. 
The prostate is scalloped along its edges. The genital bladder is 
globular, small, with a long, small duct. The sac of the penis is 
extremely long, ribbon-like, one and one-half as long as the ovi- 
duct. The vas deferens enters its apex. 

The long ribbon-like sac of the penis resembles that figured by 
Dr. Leidy (Terr. Moll. U. S. I.), of H. Sayii. There is but little 
resemblance to the genitalia of H. palliata^ so nearly allied by its 
shell. 

The specimens examined were collected in eastern Tennessee, 
by Miss Law. 

Helix Hiokliniana, Lea {Arionta). 

The genitalia are figured on plate lY. fig. iii. The ovary is yel- 
low, long, narrow, concave on one side, convex and carinated on the 
other. The accessory gland of the epididymis is composed of long, 
white caeca. The oviduct is extremely long, narrow, convoluted. * 
The genital bladder is globular, small, with an extremely long 
duct, to which is added an accessory duct or branch, almost as long 
as the oviduct. This branch joins the duct near its end. It is 
thicker than the duct. The duct enters the vagina at its upper 
part. The penis sac is long, cylindrical, small, almost equalling 
in length the oviduct and ovary united. The retractor muscle is 
inserted at about the middle of its length, it is attached to the dia- 
phragm ; the vas deferens enters about three-fourths of its length; 
beyond the vas deferens is a flagellate extension. The vagina is 
long and narrow ; near its base, opposite the entrance of the sac 
of the penis is a stout, cylindrical, long, hollow, vaginal prostate, 
gradually tapering at its apex, and extended into a delicate tube, 
which soon becomes divided into two long flagella. Just beyond 
the division, on each flagellum, is a stout bulb-like enlargement. 

This complicated form of genitalia, hitherto unnoticed in Ame- 
rican species, has been noticed in European species. 

Patnla strigosa, Gould, pi. IV., fig. ii. 

Represents the genitalia of a Salmon River specimen. The 
testicle, as usual, was in the summit of the upper lobe of the liver. 
The epididymis is long, convoluted in its half nearer the testicle. 
The accessory gland is composed of several long, black cjeca. 
The oviduct is sac-like, not convoluted, containing eight embryonic 

4 
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Xt'viUi, Wi* have elf^wLere de*crib€fl the flentition of G. tulatta. 
Mill!. (Ann. N. Y. Lvr-. X. fU x. 22ii. 

No j:iw was foun«^l in any of ihr ab«jve- nor in Enn^a t^larvlata^ 
Lam This last ^j^t-cie^ is f.Iace»i in s. g. GulAla hy von Martens. 
There wero five embrvvnio sLrll* in the oviduct, proving the 
species to \j^ viviparous. The dentition i? the same &» in G'^nr^s- 
pira. There app«rar^ In Vje a iue«lian tooth of *»ame form as the 
lat«'raU. 

Oftiiir ^enns Xanina 'u^^ing the name in the «ame sen«« as tod 
Martens in di»* llf-iir-eens there were <ieveral species. All have the 
lr>com'*tive «li-^k, the caudal [>ore with overhanging horn-like projec- 
tion, the smooth jaw with m*ilian projection, and the lintrual <lenti- 
tiofi of the i;enri*f. i. e., centraU tricuspid. lateraU bicu«pid« mar- 
ginal-* Of-'iU-fiUT, bluntly bifid. .Su<:h are \. C^l*lic**llin Benson ; .V- 
lia ir^fjntM, I Ja rc 1 ay = j?** m icerin /i , M o rirlt* t ; AT. a nj^* utea. R ve. : .V. 
itnjfh'afa, Nevill : \. ffylodun. Pfr.. put in Helix {Ert'jiia) hy von 
Marten-. Kntirely d liferent in the dentition is another sjiecies* X, 
phif;frit,a, Morelet, though theftjHfcies a:rrees in other res |>ects with 
the above-name«l. The membrane is verv broad, the t*-eth exoeeil- 

m 

in^ty numerous, nrransred in obliipie rows. The centraU, which 
I am confident of having ?^een, are small, narrow, high. The other 
tei'th are the name in form to the edge of the membrane. They 
ap|»«*ar to have the usual aculeate form of the marginal teeth in 
Snninn^ liut iufttead of narrowin<r towanls the cutting |>oint, they 
are liroadly and oblirpiely truncated, reflecteil, and minutely den- 
ticulated. This lingual membrane i^ aUo figuretl by Sem|»er (Phil. 
Archip., pi. vi. f. 35), but his figures give more the impression of 
the Uiiual Snnina marginals with denticulato<l side and bifiil |>oints. 
The teeth are, however, so exceeilingly numerous and small, it is 
verv difllcult to undcrntand them. 

Klhcwhere (Ann. N. Y. hyc. N. 11., x. 17o) we have described 
till* liii^funl of the following Mauritius s|>ecics: Kanina inv*>rsi^ 
co/or, IrNtoftyla^ rujizoniita^ militarin. I have examined the geni- 
talia of .Y. inr,*rMie:oior. The oviduct is long, narrow, sac-like ; 
th4' genital bla/lder is hardly smaller than its long wide duct; the 
IHrnit Hsu: in long, extendcrl into a flagellum, receiving the vas 
(IffiTeuH near itn a|N*x, Ixyond it having a bulbdike termination ; 
thf v:ih defrn-ns is greatly swollen at its niidiUe portion, and near 
thi' bai<c of the ovidu4't has a long flagellate apiHiudix. 
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The suboesophageal ganglia consist apparently of six closely 
agglomerated globules. There are two simple globules to the 
stomacogastric ganglia. The genital system (pLYIII. fig. 5) is quite 
simple, presenting no accessory organs. The testicle is composed 
of six or seven fasciculi of long caeca, which massed together in a 
globular form equal the length of the oviduct. This enormous 
development of the testicle is the peculiarity of the genital sys- 
tem, and no doubt will prove a reliable specific, but not generic, 
character. The epididymis is long, convoluted at its middle por- 
tion. The oviduct is long, narrow, not convoluted. The vagina 
is about one-fifth the length of the oviduct ; it is swollen greatly 
at the entrance of the penis. The genital bladder is small, glo- 
bular ; its duct is narrow, longer than the oviduct, and enters the 
vagina at the upper fourth of its length. The penis sac is short, 
stout, blunt at apex, where the vas deferens enters and where the 
retractor muscle is also inserted. 

In the paper referred to above we hesitated to decide upon the 
generic position of this species, leaving it temporarily in Pellicula 
of Fischer (not of Heynemann, which is Omalynx). Since that 
time I have become acquainted with the jaw of Amphibulima, and 
find it to be of the same type as in appendiculata, I would, there- 
fore, suggest that this species belongs to Amphibulima. It is true 
its lingual dentition (see pi. VIII. fig. 6) more closely resembles that 
of Simpulopsis sulculosa as far as centrals, and perhaps laterals, 
are concerned ; but in the marginals, as described in S. sulcidona 
and S. Portoricensis^ the resemblance ceases. Moreover, the jaw 
of Sim2mlop8is is described as quite diflferent by Shuttleworth. The 
species under consideration cannot, therefore, be placed in Sim- 
pidopsis. It appears, at all events, that the shell in this group is 
an unreliable guide to generic position. 

It must be borne in mind that I here describe the anatomy of 
the shell figured by us (I.e.). We believe it to be Succinea ap- 
pendiculata^ Pfr. Fischer bases his genus Pellicula on Succinea 
depressa^ Rang. He does, indeed, place S, appendiculata^ Pfr., in 
the spionymy of his species, but our specimens of appendiculata 
could never be the same as Fischer's specimens of dep7'essa. His 
had a jaw with nine decided ribs, denticulating the cutting edge, 
and teeth* of the usual form of Helicinse^ quite different from what 

* In Fischer's plate the references to teeth of Omalonyx unguis and Pel- 
licula depressa are reversed. 
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we find in our S. appendiculata. His species and ours are there- 
fore distinct. 

Pellicula convexa^ Martens (Succinea)^ is quite a distinct species, 
and belongs to the genus Omalonyx^ as shown by Heynemann's 
figure of the jaw (Mai. Blatt., xv.). 

I give also figures of the central and lateral teeth of our species 
(pi. VIII., fig. 6). 

Amphibulima patula, Brug. 

I have elsewhere described, in connection with Mr. Bland, the 
jaw and lingual membrane of specimens of this species from St.Kitts 
and Dominica (Am. Journ. of Conch., YII. 186, pi. xvii., f. 1, 2; 
Ann. Lye. N. H. and N. Y., x. 225, pi. xi., f. 8). Lately the question 
of identity of these shells with the Guadeloupe patiila has been 
raised (see Journal de Conchyliologie, XXI. 1 2). I have, therefore, 
again carefully examined the lingual membranes previously de- 
scribed to learn if they give any difference worthy to be considered 
of specific value. I have figured teeth from each lingual mem- 
brane (pi. VII.). I regret not having had the opportunity of exam- 
ining Guadeloupe specimens also, but have never been able to 
receive the latter with the animal ;• indeed it seems to be now 
found subfossil only. I can only treat the question of the identity 
of the St. Kitts and Dominica forms, not their identity with Guade- 
loupe forms. 

It will be seen that the Dominica form has sharper cutting 
points to the large cusps of its central and lateral teeth than that 
of St. Kitts. Fig. B shows a group of laterals of the former, in 
which some variation from the pointed shape is indeed shown, but 
no decided tendency that way. On the other hand, the laterals, 
from the St. Kitts form, show great constancy in the square trun- 
cation of the cutting points. 

The teeth of the St. Kitts form are broader in proportion to 
their length than those of Dominica, have a greater curve in their 
outlines, and more developed side cusps, which overlap the me- 
dian cusps. 

The Dominica lingual in the only row counted had 87-1-87 
teeth. A row of the St. Kitts form 57-1-57. The marginal teeth 
of the St. Kitts form show a greater tendency to splitting into 
sharp denticles on the cutting cusps than those of Dominica. 

It cannot be denied that certain variations may be noticed in 
the two lingual membranes. I believe, however, that these differ- 
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ences are not such as suggest specific distinction, especially as the 
shell furnishes no grounds for doubting the specific identity of the 
forms. Nor by the shell alone does there seem to be two species. 
Mr. Bland has given a detailed account of the species in Journal 
de Conchyliologi^, XXI. 342, October, 1873. 

Axnphibulima mbeBoens, Desh. 

Mr. Bland and myself are indebted to Governor Rawson for 
specimens preserved in spirits of Succinea rubescens^ Fdr. of 
Martinique. 

On examination of the jaw and lingual membrane, I found 
the species to be no Succinea^ but an Amphibulima^ in which 
genus it is placed by H. and A. Adams (Gen. Rec. Moll.), and by 
Beck (Index), though Pfeiffer treats it as a Succinea^ and von 
Martens catalogues it in Succinea, s. str. (See note I to p. 345 
of Journ. de Concli., Oct. 1873, 3d series, XIII.) 

The external appearance of the animal has nothing peculiar. 
The head appears blunt and short, the tail long and pointed, 
without any mucus pore. There is no distinctly marked loco- 
motive disk to the foot, over tlie whole breadth of which the 
transverse muscles pass. The reticulations of the surface of the 
animal seem large and coarse in proportion to its size. As far 
as can be judged from alcoholic specimens, the tentacles and eye- 
peduncles seem short and stout. The respiratory and anal orifices 
are under the mantle on the right side. The external orifice of 
generation is behind the right eyepeduncle. 

On opening the animal from above, the generative system is 
found as usual, lying on the right of the animal. It occupies the 
whole of the visceral cavity in front of the shell, lying npon the 
stomach. The testicle (see plate VIII., fig. 4) is a globular mass 
composed of long cseca. It lies imbedded in the liver. The epidi- 
dymis is not greatly convoluted. It passes between the stomach 
and intestine, at the cul-de-sac of the former, on its way to the 
ovary. The latter organ is, as usual, tongue-shaped. The ovi- 
duct is long and greatly convoluted. The vagina is short, 
receiving at its lower portion the long duct of the small, globular 
genital bladder. The penis enters the vagina close to the common 
opening. The sac of the penis is not long, is stout, cylindrical, 
blunt at apex, where it receives the vas deferens, j ust above the 
insertion of the retractor muscle. There are no accessory organs. 
The genital system is very much the same in its general arrange- 
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^-^o< |,,.iri:?nsl> 'riih oljliijiif Muntly rounded broad ou^ft^. 
*. . vri. IrUiTt^r. ^"<- *^l»n«Lv bifid. 

V -'T^DitTK' i.'vrnior U:iw-ioii. 

i.M> vt.Hii. nr.'iK'iK «'"<1^ blunt, cutting edjre with a blunt ine- 
I . ..♦■»,i,.,nnh. i'lM' j^ioiit, dvcidfil rill on the centre of the jaw. 
.J •... Ii'*"*- ill ^i'l«»|»*'d HC'|»arate ribs at each side of it. 

1 M, ,••?••■ fn.-niln.-iiH' lonj? and narrow (plate IX., fig. 8). Centrals 
V. .- .om: fiM^i'*'^^ ^^ith long, stout median cusps, l»earing a point 

. .,. ?:»,* i-«'iil\ tn llMr lirtne of tin* plate; side cusps subob!M>letc. 
, .. ,..r \\, \\\v I'rntraN, but un*»yn) metrical. Marginals low, 

I. .,.;..,. wiiliiil*', with one vt-ry long, broad, bluntly bifid. 
• 1., .-. .1. mH. Ii-, Hiid one smaller, bluntly roundetl. side denticle. 

>,...,... I. pii'. Jiovrnor Kawson. 
..«« iiii. Ii, Hf'-lK'd. i-UiU blunt: cutting margin with an obtuse 
..t pinjiiijon. One central, stout rib, denticulating either 



.. I*! 



\ .i,*.iiiil un-njbi:iri«-. as usual in D*'nf**Uaria (sec //. punciafa, 

\i.iip;iiti \ii'.fi'\\trt\ mounted from the late Mr. Roliert Swift. 

1.11% MM b< d : end"* bliiut : several strong, transverse lines nf re- 
(tiivM • Hi' fit. bur no rib-4 : a median projection to cutting edge. 

\.iuiiti:i\ ifH'ffjt'nin*- as usual in the subgenus. (See pi. IX.. tig. 9. 
».( f,n„i Into, J#orn./ 

J<i<i.\id iiioiiiit4'd from Mr. Swifl. 

.l.iM ^fo<Jt. :ir< hi'd : 4-nds blunt, with about eight decided ribs. 
\..u'jn:%\ iiji'iijiirant'aH usual in the subgenus. (See pi. IX., fig. S, 
i/f // fnintfti'n, J>ornj 

O'. '.. \. ii. Witln-rby. 

.|u» Ivw. Hj.li*, i*Iightly arrMiate: ends but little attenuated, 
hi'*fi^ i.o iif*\i:iu pi'fijfM-tion to cutting edge. 

l..t.'/ i-.A m^'mbruni- as usual in the genus. (See figures of that 
i.f ' //.'////Ii. f,rnh,thtn^ and hntlin \\\ L. i^ Fr. w. N. A., I.) The 
I • •; • '''• •'•• ^*t'r:iU. however, are very much stouter. There arc 
\\*' • f fi •■• lal«-r:ds. 
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fig. 8.) The lingual membrane has also the same general arrange- 
ment as in that genus, with specific differences from that of A. 
pafula (see plate VII., fig. a-c), especially in the widely expanded, 
blunt median cusp, and in the Succinea-like cutting away of the 
lower margin of the teeth. 

The nervous ganglia are as usual in the Geophila^ forming a 
continuous ring in the supraoesophageal, and grouped together in 
one mass in the suboesophiigeal set. 

Plate VIII., fig. 3, gives the central and adjacent lateral teeth, 
with marginals at different intervals to the edge of the membrane. 

The notes we have given above will enable a full generic descrip- 
tion of the genus Amphibulima to be drawn. 

OonoBpira and Nanina, from Mauritius. 

Having received from the Museum of Comparative Zoology at 
Cambridge a number of specimens in alcohol of Mauritius species, 
collected by Consul Pike, we are able to give the following notes 
on them. 

Gonospira, There were several species of this and the allied 
subgenera, allowing an e^^amination of their anatomy. The soft 
parts of the animals are colored red. The species especially 
examined are G, Newtoni, H. Ad., and G. palanga, F^r. There 
seems nothing in the anatomy different from what is usual in the 
land shells. The genitalia of G. Newloni are figured on plate VIII., 
fig. 7. There are no accessory organs. The genital bladder is 
long, oval, with a long, narrow duct. The penis sac is stout, long, 
receiving the vas deferens at its summit, at which point, also, the 
retractor muscle is inserted. The vagina is long, the oviduct not 
convoluted. The ovary tongue-shaped as usual. The epididymis 
is short, the testicle as usual lies in the liver. 

G. palanga has a similar genital system. There appears no 
locomotive disk and no caudal pore. 

The lingual membrane of the genus has been photographed by 
Mr. Bland and myself (Am. Journ. of Conch., v. pi. xi. fig. I). 
All the species now received have similar dentition. There is, 
however, a difference in the number of teeth in each transverse 
row. 1 counted about 37-1-37 in palanga ; 6-1-6 in G. Neiotoni; 
12-1-12 in G. mauritiana^ Morelet ; 25-1-25 in G. modiolus^ Fdr. 
(Gibbulina^ v. Martens). The dentition of this species is also 
described by Semper (Nachr. Mai. Gcs., II. 103). 21-1-21 in G. 
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Nevilli. We have elsewhere described the dentition of G, sulcata^ 
Mull. (Ann. N. Y. Lye. N. H., x. 222). 

No jaw was found in any of the above, nor in Ennea clavulata^ 
Lam This last species is placed in s. g. Gulella by von Martens. 
There were five embryonic shells in the oviduct, proving the 
species to be viviparous. The dentition is the same as in Gonos- 
pira. There appears to be a median tooth of same form as the 
laterals. 

Of the genus Nanina (using the name in the same sense as von 
Martens in die Heliceen), there were several species. All have- the 
locomotive disk, the caudal pore with overhanging horn-like projec- 
tion, the smooth jaw with median projection, and the lingual denti- 
tion of the genus, i, e., centrals tricuspid, laterals bicuspid, mar- 
ginals aculeate, bluntly bifid. Such are N. CaldweUi^ Benson ; N, 
Bawsonis^ Barclay = semicerina^ Morelet ; N. argentea^ Rve. ; N, 
implicata^ Nevill ; N, stylodon^ Pfr., put in Helix (Erepta) by von 
Martens. Entirely different in the dentition is another species, N, 
philyrina^ Morelet, though the species agrees in other respects with 
the above-named. The membrane is very broad, the teeth exceed- 
ingly numerous, arranged in oblique rows. The centrals, which 
I am confident of having seen, are small, narrow, high. The other 
teeth are the same in form to the edge of the membrane. They 
appear to have the usual aculeate form of the marginal teeth in 
Nanina^ but instead of narrowing towards the cutting point, they 
are broadly and obliquely truncated, reflected, and minutely den- 
ticulated. This lingual membrane is also figured by Semper (Phil. 
Archip., pi. vi. f. 35), but his figures give more the impression of 
the usual Nanina marginals with denticulated side and bifid points. 
The teeth are, however, so exceedingly numerous and small, it is 
very difficult to understand them. 

Elsewhere (Ann. N. Y. Lye. N. H., x. 170) we have described 
the lingual of the following Mauritius species : Nanina inversi- 
color^ leucostyla^ rufizonata^ militaris. I have examined the geni- 
talia of N inversicolor. The oviduct is long, narrow, sac-like ; 
the genital bladder is hardly smaller than its long wide duct ; the 
penis sac is long, extended into a flagellum, receiving the vas 
deferens near its apex, beyond it having a bulb-like termination ; 
the vas deferens is greatly swollen at its middle portion, and near 
the base of the oviduct has a long flagellate appendix. 
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Olandina semitanim, Rang. (Varicella). 

Martinique, Governor Rawson. 

Lingual membrane as usual in Glandina. There are about 
30-1-30 teeth. The central is long and narrow, sharply pointed. 

Olandina Fhillipsi, Adams ( Varicella) . 

Jamaica. 

Lingual membrane as in last species. 

Helix olansa, Say (Mesodon). 

Whitley Co., Kentucky. A. G. Wetherby. 

Jaw as usual in the subgenus, with about 10 stout, separate 
ribs, denticulating either margin. 

Lingual membrane long and narrow. Teeth about 41-1-41. 
Centrals and laterals (about 11 of the latter), as usual in the sub- 
genus (see fig. of those of H. Sayi^ L. and Fr. w. Shells, I. 154, 
fig. 265). Marginals quadrate, with one extremely long, oblique 
denticle, as in H. thyroides (1. c. fig. 252, p. 148). Some of the 
extreme marginals are notched or obsoletely bifid at their point. 

The penis resembles that of H, thyroides as figured by Dr. 
Leidy in Terr. Moll. U. S., I. 

Helix Downieana, Bland (Mesodon). 

Whitley Co., Kentucky. A. G. Wetherby. 

Jaw ribbed as usual in the subgenus. Lingual membrane as 
usual in the subgenus (see fig. 265 of L. and Fr. w. Shells, N. A., 
I). Marginals with one long, oblique, bluntly bifid inner denticle, 
and two short, blunt outer denticles. 

Helix Wetherbyi, Bland (Mesodon). 

Whitley Co., Kentucky. A. G. Wetherby. 

Jaw and lingual membrane as usual in the subgenus (see ante^ 
H. clausa)^ the former with about 18 ribs, the latter with mar- 
ginals peculiar for the great development of the inner blunt den- 
ticle, the outer being short and blunt. Plate V., fig. 17, 18. 

Helix Edvardii, Bland (Stenotrema). 

Whitley Co., Kentucky. A. G. Wetherby. 

Jaw as usual in the subgenus (see L. and Fr. w. Shells, N. A., 
I), with about 13 broad, crowded ribs, denticulating either margin. 

Lingual membrane as in H. hirsuta (I.e. 119, fig. 197). Cen- 
trals tricuspid, laterals bicuspid, marginals wide, low, with one 
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inner, long, obliqne, bluntly bifid denticle, and two outer, short, 
blunt denticles. 

Helix angnlata, F^r. (Euryeratera) . 

Porto Rico. From the late Mr. Robert Swift. 

Jaw stout, dark claret-colored, low, wide, ends blunt; about 7, 
very wide, crowded, decided ribs, bluntly denticulating either 
margin. 

Lingual membrane as in the H. crispata (plate X., fig. 9), as far 
as tlie general arrangement of the teetli, but there are decidedly 
developed points to the side cusps of both centrals and laterals; 
we have therefore figured it (plate IX., fig. 5). 

Helix Texasianna, Mor. {Poly gyro) . 

Bosque Co., Texas. Mr. H. W. Ericsson. 

Jaw wide, low, slightly arcuate, ends blunt, with 10 decided 
ribs, denticulating either margin. 

Lingual membrane (plate V., fig. 1) as usual in the subgenus. 
Centrals and laterals with a plate about as wide as high, the 
former tricuspid, the latter bicuspid, cusps long and slender, with 
long, sharp points. Marginals low, wide, multidentate, the two 
inner denticles long, the several outer denticles short and slender. 
Of the same type as figured by us for H. auriculata in L. and Fr. 
w. Shells, L 87. 

Helix Luquillensis, Shuttl. (Polydontes) . 

The lingual was received mounted from the late Mr. Robert 
Swift. 

Lingual membrane (plate X., fig. 2-4) as usual in the Helicidse. 
Centrals tricuspid, laterals bicuspid, cusps with long, sharp 
points, extending beyond the base of the plate. Marginals bicus- 
pid, cusps short, bluntly rounded, the inner one, as usual, the 
longer. 

We received no jaw of this species. 

Helix notabilis, Shuttl. {TheUdomus), 

Tortola. Received mounted from the late Mr. Robert Swift. 

Jaw arcuate, low, ends blunt ; narrower at the centre ; decided 
separate ribs, denticulating either margin. 

Lingual membrane already published by us. (Am. Journ. 
Conch., VI. 177 ; see also plate IX., fig. 10). Centrals tricuspid, 
laterals bicuspid, the plates about as wide as high, the larger 
cusp with a long point extending beyond the lower margin of the 
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plate. Marginals quadrate, of equal width and height, with two 
siiort, wide, blunt, round cusps, the inner one slightly the larger. 

Helix discolor, F^r. ( Thelidamus) . 

Jaw arcuate, thick, ends blunt. Anterior surface with T un- 
equal, decided, stout ribs, denticulating either margin. 

Lingual membrane (plate X., fig. 1) long and narrow. Centrals 
witli a long narrow plate expanded at the base, and bearing at its 
corners a small reinforcement ; base of the plate extending be- 
yond the cusp ; bluntly tricuspid, the median cusp long, stout, 
with a short blunt point ; side cusps subobsolcte. Laterals as in 
the centrals, but unsym metrical, and with a shorter plate. Mar- 
ginals quadrate, wide as high, with two short, blunt denticles, 
the inner one slightly the longer. 

Helix lima, F^r. {Thelidomus). 

Porto Rico. Received mounted from the late Mr. Robert 
Swift. 

Jaw arcuate, thick, high, ends blunt ; no median projection to 
the cutting edge. Anterior surface with 7 stout ribs. A strong, 
thick muscular attachment to the upper margin. 

No lingual membrane received. 

Helix marginella, Omel. ( Caraeohis) . 

Porto Rico. Received mounted from the late Mr. Robert Swift. 

A portion only of the jaw is preserved on the slide. It appears 
to be thick, arcuate, with strong transverse lines of reinforce- 
ment and decided ribs. 

Lingual dentition as in H, excellens (see plate X., fig. 67). 

Helix Chemnitiiana, Pfr. {PUurodonta) . 

Jamaica. Received mounted from the late Mr. Robert Swift. 

Jaw stout, arched, ends attenuated, blunt; anterior surface 
with about 6 irregularly disposed ribs, stout and denticulating 
either margin. 

No lingual membrane received. 

Helix Carmelita, F^r. {Pleurodonta), 

Jamaica. Received mounted from the late Mr. Robert Swift. 

Jaw arcuate, ends blunt, anterior surface with about 6 stout 
ribs, denticulating either margin. 

Lingual membrane (plate X., fig. 5) as usual in the Helicidx. 
Central teeth short, bluntly pointed on the middle cusps, the 
side cusps subobsolete ; laterals like centrals, also with obsolete 
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side cusps ; marginals with oblique bluntly rounded broad cusps, 
the inner, larger, one bluntly bifid. 

Helix punctata (nuxdentictilata)^ Born. (Dentellaria). 

Martinique. Governor Rawson. 

Jaw stout, arclied, ends blunt, cutting edge with a blunt me- 
dian projection, one stout, decided rib on the centre of the jaw, 
and three less developed separate ribs at each side of it. 

Lingual membrane long and narrow (plate IX., fig. 8). Centrals 
high and narrow with long, stout median cusps, bearing a point 
extending nearly to the base of the plate ; side cusps subobsolete. 
Laterals like the centrals, but unsymmetrical. Marginals low, 
wide, subqiiadrate, with one very long, broad, bluntly bifid, 
oblique denticle, and one smaller, bluntly rounded, side denticle. 

Helix nucleolai Rang. {Dentdlaria). 

Martinique. Governor Rawson. 

Jaw thick, arched, ends blunt ; cutting margin with an obtuse 
median projection. One central, stout rib, denticulating either 
margin. 

Lingual membrane, as usual in Dentellaria (see H. punctata^ 
Born), above. 

Helix formosa, F^r. {Dentellaria). 

Antigua. Received mounted from the late Mr. Robert Swift. 

Jaw arched; ends blunt; several strong, transverse lines of re- 
inforcement, but no ribs ; a median projection to cutting edge. 

Lingual membrane as usual in the subgenus. (See pi. IX., fig. 8, 
of punctata^ Born.) 

Helix badia, F^r. {Dentellaria). 

Received mounted from Mr. Swift. 

Jaw stout, arched ; ends blunt, with about eight decided ribs. 
Lingual membrane as usual in the subgenus. (See pi. IX., fig. 8, 
of H. punctata^ Born.) 

Pupa rnpicola, Say. 

Ohio. A. G. Wetherby. 

Jaw low, wide, slightly arcuate; ends but little attenuated, 
blunt ; no median projection to cutting edge. 

Lingual membrane as usual in the genus. (See figures of that 
of corticaria^ pentodon^ and hadia in L. & Fr. w. N. A., I.) The 
cusps on the laterals, however, are very much stouter. There arc 
five perfect laterals. 
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Btrophia decumana, Fdr. 

Castle Island, Bahamas. 

Oh pi. VIII., fig. 1, will be found figures of tlie dentition of this 
species. For full description, see Annals of Lye. Nat. Hist, of 
N. Y., X., p. 348. 

Bulimulus chrysalis, Pfr. 

Martinique. Gov. Rawson. 

Jaw of tlie type common in Bulimulus^ Cylindrella^ etc., arcuate, 
low; ends blunt; thin, transparent ; with eighteen narrow, sepa- 
rated ribs ; a transverse central line of reinforcement. Attached 
to Ihe upper margin is a strong triangular membrane of the same 
consistency and material as the jaw itself, and equally resisting 
the action of potash, so as readily to be mistaken for the accessory 
plate of the Succineae, (PI. Y., fig. II.) 

Lingual membrane (pi. Y. fig. 12, 13) as usual in the Helicinae, 
Centrals about as broad as long, tricuspid, the median cusp short 
and stout, its short point not extending to the base of the plate. 
Laterals like the centrals, but bicuspid. Marginals wide, low, 
with one inner, long, blunt, stout, oblique denticle, and one or 
two short, blunt side denticles. 

Bulimulus Vincentimns, Pfr., var. ? {Drymaus), 

Tobago. Jaw as usual in Bulimulus, Cylindrella^ etc., thin, 
transparent, with numerous delicate, separated, narrow ribs. 

Lingual membrane as in Bulimulus taiicinctua^ etc. (see Ann. 
N. Y. Lye, X. pi. xi., fig. 1.) 

Bulimulus Knorri, Pfr. {Dryments). 

Porto Cabello, Yenezuela. Received mounted from the late Mr. 
Robert Swift. 

Jaw arched, high, ends attenuated, blunt ; an obtuse median 
projection to cutting edge; transverse lines of reinforcement, but 
no ribs. 

An unusual form of jaw in this genus, though common in many 
subgenera of Helix. 

BnlimuluB Feruvianns, Brng. {Fleet ostylus), 

Talcahuana. Museum Comparative Zoology. 

Jaw as in Cylindrella^ etc., with about thirty delicate ribs ; 
upper central plate triangular. 

Lingual membrane (pi. Y., fig. 2) combining the usual characters 
of the genus with those peculiar to the group of B, laticincius 
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(referred to above under B. Vincentinus). The central tooth is 
higher than wide, tricuspid, the central cusp short, not extending 
near the base of the tooth. The laterals (5 in number) a're bi- 
cuspid, the inner cusp with short, subcircular cutting edge. 
Marginals of the type of B, laticinctus (1. c). 

BulimuB {Pachyotus) egregius, Jay. 

Brazil. J. G. Anthony. 

No jaw received. 

Lingual membrane as usual in the Helicidse. Centrals and 
laterals higher than wide, the plates almost extending to the point 
of the cusps ; central with a large median and small side cusps ; 
lateral bicuspid, the inner cusp very large, and bluntly pointed, 
the outer cusp very small, and acutely pointed. Marginals quad- 
rate^' about as high as wide, with one wide, very short, blunt 
inner cusp, and a similar small outer cusp. (PI. VI., fig. 1.) 

Succinea BarbadensiB, Guild. 

Barbados. Jaw and lingual membrane as usual in the genus. 

LithotiB mpicola, Blanford. 

Figs. 3-6 of plate V. represent the jaw and lingual dentition of 
this species, which are fully described in Ann. Lye. Nat. Hist. N. 
Y., X. 346. 

« 

Erinna Newcombi, A. Adamn. 

Sandwich Islands. 

Figs. 7-10 of plate V. represent the jaw and lingual dentition of 
this species, which have been fully described in Ann. of N. Y. Lye. 
of Nat. Hist., X. p. 349. 

Before closing this paper, I propose reviewing my work on lin- 
gual dentition and jaws, for the purpose of ascertaining what 
reliance may be placed on their characters as a basis for subgeneric 
distinction, in the genera Helix and Bulimus. Of Bulimulus we 
cannot yet speak with confidence, so poor is our material. 

Sagda, — The genus is included in the Vitrinea of von Martens, 
but we have shown that it belongs to the Helicea^ the marginal 
teeth being quadrate, not aculeate. 

The jaw has no anterior ribs. In H, Jayana there is an approach 
to a median projection to the cutting edge, but not in Haldemani- 
ana or Foremaniana, 

The lingual membrane we have examined in connectens^ Jayana^ 
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and Haldemaniana, We figure that of the latter (plate IX., fig. 4), 
with which the others agree. The centrals have their plates short 
in comparison to the reflection, and broad. The middle cusp is 
long, with a long slender point. The side cusps are subobsolete, 
with short, acute, triangular points. The laterals are of same 
type as centrals, but bicuspid, the outer cusp more developed than 
the external cusps of the centrals. The marginals are wide, low, 
with one long, oblique, blunt, narrow inner cusp, and one or more 
side, small cusps. The dentition and jaw of this species are fully 
described in Am. Journ. Conch., VII. 175; 5. connectens in Ibid. 
175 ; S. Jay ana in Ann. N. Y. Lye, x. 219. 

Leucochroa. — We have shown L. Boissieri^ Charp., to belong 
to Helicea and not to Vitrinea^ and expressed our belief that the 
same will prove true of candidissima. (See Ann. N. Y. Lye, x. 
220.) We now figure the dentition (plate IX., fig. 3). The jaw is 
ribless, with a median projection. 

Microphysa is put in Helicea by von Martens. H, minuscula 
(see L. and Fr. w. Shells) and circumjirmata^ Redf. (N. Y. Ann., 
X. 231), both belong to Vitrinea^ having aculeate marginal teeth, 
and jaw of Zonites, H. turhiniformis^ Pfr. (Ann. N. Y. Lye, x. 
79, pi. ii. fig. 2) has a jaw as in Cylindrella^ Bulimulus^ etc. — i. e, 
with numerous very delicate, distant ribs, giving the appearance 
of separate plates. It would be put in Goniognatha of Morch, 
though there are no upper triangular median plates. We here 
figure the lingual dentition (plate IX., fig. 7). 

For Patula^ Gonostoma, Polygtjra, Polygyrella^ Stenotrema^ 
Triodopsis^ Mesodon^ Acanthinula^ Vallonia^ Aglaja^ Arionta^ 
Euparypha^ Tachea^ Pomatia^ Glyptostoma^ see L. and Fr. w. 
Shells N. A., I., and our various papers on dentition. 

Dorcasia is known to us only by one species, H. similaris^ F^r. 
(see Am. Journ. Conch., VII. 176). The jaw has eight decided 
ribs. I figure the lingual dentition (plate IX., fig. 6). 

Fruticicola is known to us only by JET. griseola^ Pfr. (see Proc. 
Phila. Ac. N. S. 1873, 243). The dentition I now figure (plate X., 
fig. 11). 

Coryda. — We have described the lingual membrane only of this 
subgenus, and that in only one species, H. Gossei^ Pfr. (Am. 
Journ. Conch., VIL 177). We figure it on plate IX., fig. 2. The 
centrals have long, narrow plates, a very short reflection, with a 
short, blunt median cusp and obsolete side cusps. Laterals like 
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centrals, but unsymmetrical. Marginals quadrate, with one broad, 
oblique, long, bluntly bifid inner cusp, and one or two very short 
rounded side cusps. 

Thelidomus, — We have examined H. aspera^ F^r. (^m. Journ. 
Conch., y I. 204); discolor^ ¥4r. (ante, p. 51); notahilis^ Shuttl. 
(Amer. Joura. Concha, VII. 177); Zima, F^r. (ante, p. 51); and 
provisoria, Pfr. (Ann. Lye. N^ Y., x. 347). 

There are 8 decided stout ribs on the jaw of aspera^ 7 on that 
of discolor and lima^ on provisoria we find 10-15 ribs, less decided 
than in the other two species. 

I figure the lingual dentition of H, discolor (plate X., fig. 1). 
H. aspera agrees with it. The marginal teeth of provisoria and 
notabilis agree with those of aspera and discolor, but as the centrals 
and laterals diflfer in the shape of the plates and the development 
of the cusps, I also figure the central and lateral of notabilis 
(plate IX., fig. 10), with which provisoria agrees. 

Cysticopsis we know by tumida, Pfr., and pemphigodes, Pfr. 
For description and figure of the former see Ann. N. Y. Lye. 
N. H., IX. 213, f. 3 ; Am. Journ. Conch., YI. 203, f. 1. Finding the 
dentition of pemphigodes to be diflerent (Am. Journ. Conch., YII. 
177) I here figure it (plate IX., fig. 1). 

Plagioptycha. — We have published H. loxodon, Pfr., Albersiana, 
Pfr., monodonta, Lea, diaphana, Lea, and macroglossa. (See Am. 
Journ. Conch., YII. 177, 178.) They all agree in having a ribless 
jaw with blunt median projection to cutting edge, and in dentition 
such as I figure for H. macroglossa, Pfr. (plate X., fig. 10). 

Polymita. — We have elsewhere (Ann. N. Y. Lye, x. 341) pointed 
out the necessity of revising this subgenus. The typical species 
muscariim, and H, picta which must be removed to it from Lio- 
chila, have a ribless jaw without median projection to the cutting 
margin (see Am. Journ. Conch., YI. 204, pi. IX., f. 4, 10). The 
lingual dentition of both species agrees (see ibid, and Ann. N. Y. 
Lye, X. pi. xvi. fig. 14). It is entirely diflerent from that of any 
species now known. 

Hemitrochus must *be used as the name for the balance of the 
subgenus Polymita of von Martens. We have examined Marians, 
Mke. (Amer. Journ. Conch., VII. 206, and L. and Fr. w. Shells, I. 
185) ; Troscheli, Pfr. (Ann. N. Y. Lye, x. 343); graminicola, Ad. 
(Am. Journ. Conch., VII. 178) ; gallopavonis, Val. 343. (N. Y. Am. 
X. 343.) All agree in having an arched ribless jaw with blunt 
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median projection. All have lingual dcntitjon such as I figure 
of graminicola (plate X., fig. 8). 

Liochila. — As stated already (p. 56) ff, picta^ Born, must be 
removed from this subgenus to Po/i/mt7a, probably also H. aulphu- 

m 

rosa^ Mor. 

Eurycratera has decided stout ribs on its jaw. We have seen 
J7. crispata, F4r. (Am. Joum. Conch., VII. 179), and H. angulcUa^ 
F^r. (this paper, p. 50). The lingual dentition is essentially the 
same in each, but on account of difference in the development of 
the points of the side cusp, I figure that of each (pi. IX. fig. 5; 
pi. X. fig. 9). 

Polydontes has the same type of dentition, as in the last sub- 
genus, as shown in my figure of H. Luquillenais, Shuttl. (plate X., 
fig. 2-4) tlie only species examined by us. Jaw^ not seen. 

Stylodon. — We have shown H. militarise Pfr. to be a Nanina 
(Ann. N. Y. Lye, x. 169). Other species unexamined by us. 

Erepta. — The same may be said of H, stylodon^ Pfr. (see ante, p. 
48), and leucostyla^ Pfr., and rufizonata^'Q., Ad. (Ann. N. Y. Lye, 
z. 169), all Mauritius species. 

Dentellaria, — We have examined a large proportion of the 
known species. The jaw varies somewhat, so that each descrip- 
tion should be studied. There seems a tendency to a median pro- 
jection to the cutting edge, and to the presence of ribs. H.pachy- 
gastra^ Gray (Ann. N. Y. Lye, x. 305) has 7 decided ribs and no 
median projection. IT. or^iVw/a/a, Fer. (Am. Joum. Conch., VI. 
205, pi. ix. f. 14) has traces of ribs and no median projection. H, 
laabeUa^ Y6v, (I.e. YII. 179) has decided ribs and no median pro- 
jection. ILdentiens^ ¥4r. (Am. Journ. Conch., YII. 179) has de- 
cided ribs and no median projection. II. iiucleola^ Rang (ante, 
p. 52) has one decided ril) and a median projection, i/. badia 
(ante, p. 52) has 8 decided ril«. H.'formoaa^ Yir, (ante, p. 52) 
has no ribs, but a strong median projection. H. perplexa^ F^r. 
(Ann. N. Y. Lye, x. 221) has obsolete ribs and median projection. 
H. lychnut'hvi^e same as last (Ann. X. Y. Lye, x. 221, pi. xiv. f. 5, 
7). H, punctata^ Bom (ante, p. 52) has median projection and 
decided ribs. H. Josephinse^ Fdr. (^nn. N. Y. L^'c, x. 306) is 
strongly arched, has no ribs, but a median projection. 

All the above species agree in their dentition. See figure of 
that of lychnuchus (1. e) and of punctata (plate IX., fig. 8 of this 
paper.) 
5 
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Pleurodonta, — The jaw in Chemnitziana^ Pfr. (ante, p. 51) has 
7 stout, separated ribs ; Carmelita^ F^r. has 6 (ante, p. 51); ucula^ 
Lam. (Amer. Journ. Conch., VI. 204) has T ribs. 

The lingual membrane is the same as I figure for Carmelita 
(plate X., fig. 5) in Schroteriana (Amer. Journ. Conch., YII. 179), 
in invalida^ Ad. (Ann. N. Y. Lye, x. 179). In acuta, Lam. the 
centrals and laterals are of the same t3'pe, but the marginals l^ave 
only one long, wide, blunt denticle, slightly bifid at end. In this 
respect it is more like Caracolus than the other species of Pleuro- 
donta examined by us. 

Caracolus. — We have shown H. Bermudensis, Pfr. (Ann. N. Y. 
Lye, X. 221) to belong to Vitrininee; H, inversicolor (1. c. x. 169) 
to Nanina, 

The jaw in H. marginella, Gmel. (ante, p. 51) appears to be 
ribbed. 

I figure (plate X., fig. 6-7) the lingual dentition of H. excel- 
lenSy Pfr. (Am. Journ. Conch. VII. 180). H, marginella^ Gmel. 
agrees with it, excepting that the cusps of the marginals are 
shorter. 

Leptoloma. — We have described only H. fuscocincta, Ad. (Am. 
Journ. Conch., VII. 180). The jaw has a median projection, but 
no ribs. The lingual I figure on plate IX., fig. 9. 

Acavus, — H, phoenix, Pfr. has a ribless jaw (Am. Journ. Conch., 
VII. 180). Its dentition is figured on plate IX., fig. 11. 

In Bulimus we have examined the following genera: — 

Macrodontes we know by B. odontostomos (Am. Journ. Conch., 
VI. 209). The jaw is ribless. The dentition is figured on plate VI., 
fig. T. 

Pelecychilus we know from B.aurissileni, Born (Ann. Lye. N. 
H. N. Y., X. 229), and B, gldber, Gmel. (not before published) ; both 
have delicate ribs as in Bulimulus, Cylindrella, etc. The denti- 
tion of the former is given on plate VI., fig. 4 ; of the latter on 
plate VI., fig. 6. 

Anthinus we know from B. multicolor, Rang (Am. Jonm. 
Conch., VI. 208). The jaw is ribless. Lingual dentition given on 
plate VI., fig. 8. 

Pachyotus we know from B. egregius, Jay (see this paper, p. 54). 
Jaw not examined. Lingual dentition figured on plate VI., fig. 1. 

Borus. — We have examined B, oblongus, Mull. Its ribbed jaw 
and lingual deutition are figured by Heynemann (Mai. Blatt., xv.). 
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Of Orphnus we have examined one species, B. Eanleyi^ Pfr. 
(Am. Journ. Conch., YI. 208). The jaw is ribless, with a median 
projection. The lingual dentition is given on plate VI., fig. 5. 

Dryptus we have examined in two species, B. pardalis^ ¥4t, 
(Am. Journ. Conch., YII. 181) and B. marmoratus^ Dunk. (1. c). 
The jaw of the latter is unknown. In the former it is ribbed. 
The lingual dentition of B. marmoratus is given on plate VI., fig. 2. 
In B. pardalis it has not been examined. 

Eurytus we know from only one species, B, aulacostylus, Pfr. 
(Ann. Lye. N. H. N. Y., x. 282). The jaw has delicate ribs as in 
Buliniulus^ Gylindrella^ etc. The lingual dentition is given on 
plate Y I., fig. 3. 

A comparison of the figures I have given of the lingual denti- 
tion of tl»e subgenera of Bulimus shows a greater constancy in 
that genus than in Helix^ especially as regards the marginal 
teeth. 

I add a figure of the dentition of Cochlostyla fulgetrum, Brod. 
(plate v., figs. 14-16). See Am. Journ. Conch., VII. 180. 

EXPLANATION OP THE PLATES. 

Plate II. 

A. Ariolimax NIGER, J. O. Cooper. The tail enlarged to show 

the caudal mucus pore. From the t^^pe in the California State 
Collection, preserved in spirit. 

B. Ariolimax Columbianus? The tail, slightly enlarged, of a 

specimen from Mr. Hemphill (see p. 35) showing the mucus 
pore. It must be borne in mind that the specimen has long 
been preserved in spirit. 

C. Ariolimax Columbianus? A specimen from San Mateo Co., 

California, received from Mr. Henry Hemphill (see p. 38). 
The genitalia about life size. 

1. The testicle. 

2. The epididymis. 

3. The accessory gland of the last ? 

4. The prostate gland. 
6. The sac of the penis. 

6. The retractor muscle of the penis. 

7. The vas deferens. 

8. The oviduct. 
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9. The genital bladder. 

10. The external orifice of the genitalia. 

11. The ovar3\ 

16. The duct of the genital bladder. 

D. A portion of the digestive organs of the same. 

1. The buccal mass. 

2. The oesophagus. 

3. 3. The ducts of the salivary glands. 

4. 4. The salivary glands. 

5. The pouch of the lingual membrane. 

E. The same; an extreme marginal tooth of the lingual mem- 

brane. 
E. Same as last — life size. 
1-4. See fig. D. 

6. The stomach. 

6. The blind sac of the same. 

7. 7. The biliary ducts. 

8. The intestine. 

9. The rectum. 

G. The same. The rudimentary internal shell. 
H. The same. The jaw. 

Plate III. 

Fig. I. ZoNiTES UEViGATUS, Raf. The genital system. Same re- 
ferences as in pi. II. fig. 0. 

13. Dart sac? See p. 39. 

Fig. II. Helix reticulata, Pfr. = ramentosa, Gld. Genital system. 
Same references as in fig. 1. 

13. Vaginal prostate. 
13a, a. Flagclla of same. 
15. Flagellum of penis. 

16a. Accessory to duct of genital bladder. 

Fig. III. Helix Mitchelliana, Lea. Genital system. Same re- 
ferences as in fig. I. 

Fig. IV. Helix Kellettt, Forbes. Genital sj^stem. Same re- 
ferences as in fig. II. 

14. Dart sac? See page 40. 

Fig. V. Hemphillia glandulosa. Genital system. Same refer- 
ences as in fig. I. 
Fig. VI. The same. See page 39 for 6o and 56. 
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Plate IV. 

Fig. I. Genitalia of Maorooyclis Vancouverbnsis, Lea. 

1. Testicle. 

2. Epididymis. 

3. Accessory gland. 

4. Prostate. 

5. Sac of penis. 

7. Vas deferens. 

8. Oviduct. 

9. Genital bladder. 

10. External orifice. 

11. Ovary. 

14. Dart sac? vaginal prostate? 
16. Duct of genital bladder. 

Fig. II. Genitalia of Patula strigosa, Gld. Same references as 

in fig. I. 
Fig. III. Genitalia of Helix Niokliniana, Lea. Same references 
as in fig. I. 

• 6. Retractor muscle of penis. 
13. Vaginal prostate. 
13a. Fiagellum to last. 

15. Fiagellum to penis. 

16a. Accessory duct to the genital bladder. 
Fig. IV. Genitalia of Helix appressa, Say. Same references as 

in fig. I. 
Fig. V. Genitalia of H. Roemeri, Pfr. Same references as in fig. 

I. 

Plate V. 

Fig. 1. Lingual dentition of Helix Texasiana, Mor. Central, 

lateral, and marginal teeth. 
Fig. 2. Same of Bulimulus Peruvianus, Brug. 
Fig. 3. LiTHOTis RUPiooLA, Bl. Jaw. 
Fig. 4. Same ; central and lateral teeth. 
Fig. 5. Same ; marginal teeth. 
Fig. 6. Same ; extreme marginal teeth. 
Fig. 7. Erinna Newcombi, A. Ad. Jaw. 
Fig. 8. Same ; central and lateral teeth. 
Fig. 9. Same ; marginal teeth. 
Fig. 10. Same; extreme marginal teeth. 
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Fig. 11. BuLiMULUS CHRYSALIS, Pfr. Jaw. 

Fig. 12. Same ; central and lateral teeth. 

Fig. 13. Same ; marginal teeth. 

Fig. 14. CocHLOSTYLA FULGETRUM, Brod. ( Canutrum) ; central and 

lateral teeth. 
Fig. 15. Same ; first marginal teeth. 
Fig. 16. Same; extreme marginal teeth. 

Fig. 17. Helix Wethsrbyi, Bland ; central and lateral teeth. 
Fig. 18. Same; marginal teeth. 

Plate VI. 

Central, lateral, and marginal teeth of — 
Fig. 1. BuLiMUS EOREGius, Jay (Pachyotus). 
Fig. 2. marmoratus. Dunk. {Dryptus). 

Fig. 3. AULAC08TYLU8, Pfr. (Eurytus). 

Fig. 4. AURis-SiLENi, Born (Pelecychilus). 

Fig. 5. Hanleyanus, Pfr. (Orphnus). 

Fig. 6. GLABER, Gmel. (Pelecychilus). 

Fig. 7. odontostomus, Sowb. {Macrodontes), 

Fig. 8. multicolor. Rang. {Anthinusi). 

Plate YII. 

Fig. A. Amphibulima patula, Brug. Dominica. 
Fig. B. Same, to show variations in cusps of laterals. 
Fig. 0. Amphibulima patula. St. Kitts, see p. 44. 

Plate Till. 

Fig. 1. Strophia decumana, a. Central and lateral teeth ; h, mar- 
ginal teeth. 

Fig. 2. Amphibulima rubescens, Desh. Jaw. 

Fig. 3. Same. Lingual membrane, a. Central and lateral teeth ; 
6. marginal teeth ; c. extreme marginal teeth. 

Fig. 4. Same. Genitalia. 

Fig. 5. Amphibulima appendiculata, Pfr. Genitalia. 

Fig. 6. Same. Lingual membrane, a. Central and lateral teeth ; 
6. marginal teeth. 

Fig. 7. GoNOSPiRA Newtoni, H. Ad. Genitalia. 

Plate IX. 

Lingual dentition ; central, lateral, and marginal teeth of — 
Fig. 1. Helix pemphigodes, Pfr., Cysticopsis. 



NATURAL SOIENGES OF PHILADELPHIA. 63 

Fig. 2. Helix Gossei, Pfr., Coryda. 
Fig. 3. Helix Boissieri, Charp., Leucochroa. 
Fig. 4. Helix Haldemaniana, Ad., Sagda. 
Fig. 5. Helix angulata, F^r., Eurycratera, 
Fig. 6. Helix similaris, F^r., Dorcasia. 
Fig. 7. Helix turbinifornis, Pfr., Microphysa. 
Fig. 8. Helix punctata. Born, Dentellaria. 
Fig. 9. Helix fuscocincta, Ad., Leptoloma. 
Fig. 10. Helix notabilis, F^r., Thelidomus. 
Fig. 11. Helix phcenix, Pfr., Acavus. 

Plate X. 

Central, lateral, and marginal teeth of lingual membrane of — 
Fig. 1. Helix discolor, F^r., Thelidomus. 
Fig. 2, 3, 4. Helix luguillensis, Siuittl., Polydontes. 
Fig. 5. Helix Carmelita, F^r., Pleurodonta. 
Fig. 6, T. Helix excellens, Pfr., Caracolua. 
Fig. 8. Helix graminicola. Ad., Polymita. 
Fig. 9. Helix crisp ata, F^r., Eurycratera, 
Fig. 10. Helix macroglossa, Pfr., Plagioptycha. 
Fig. 11. Helix griseola, Pfr., Fruticicola. 

Plate XI. 

A. Ariolimax NIGER, J. G. Coop. From the type in the Califor- 

nia State collection. Extreme marginal teeth from the lingual 
membrane. 

B. Same as last. The central tooth and first lateral teeth. 

C. Same as last. The genitalia enlarged. References same as 

in fig. C. of plate II. 

13. The vaginal prostate. 

D. Ariolimax Californicus? From a specimen from San Mateo, 

Cal., in the Museum of Comparative Zoology. The genitalia 
slightly enlarged. Same references as in last figure, except- 
ing 15, the flagellum. 

E. Same as last. The digestive organs, life size. Same references 

as in fig. F. of plate II. 

F. The same. 1. Central tootli; 2. first lateral tooth of the lin- 

gual membrane. 

G. The same. Extreme marginal tooth of the lingual membrane. 
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DE8CBIPTI0K OF SOME SPECIES OF REPTILES OBTADTED BT DB. JOHIT 
F. BBAK8F0BD, ASSISTANT SUBOEOK UNITED STATES HAYT, WHILE 
ATTACHED TO THE HICABAODAK SUBVEYINO EXPEDITIOH IH 1873. 

BY EDWARD D. COPE, A.M. 

The collection, though not large, embraces a number of inter- 
esting new and rare species besides those usually obtained in the 
region of Nicaragua. The whole number is twenty-eight, distri- 
buted as follows: serpents 12, lizards 9, tortoise 1, and Batrachia 
6. Several interesting points in geographical distribution are 
established. I have added descriptions of three new snakes, one 
from near the same, and two from more southern localities. 

OPHIDIA. 

Plioeereui dimidiatni, Cope. 
Ophibolas mieropholis, Cope. 
Spilotes pallatui, L. var. 

Of the typical form ; scales in fifteen or sixteen rows, the outer 
smaller, several median considerably enlarged, the more central 
only faintly keeled ; generally biporous. Only seven superior 
labials, the eye over the fourth and chiefly the fifth ; sixth and 
seventh much enlarged, and nearly reaching the parietal shield, 
being only separated by a single narrow temporal each. Orbitals 
1-2, the anterior nearly reaching the frontal. Loreal small, longer 
than high ; nasals two, quite elongate. Frontal longer than wide, 
with broad front and concave sides. Parietals wide, truncate, 
followed by four scuta, the two outer the larger. Temporals 1-1 
or 1-1-1. Inferior labials eight or nine, separated from the ante- 
rior gastrosteges by two rows of elongate scales on each side, in 
continuation of the geneials. 

The general form is elongate ; head a long oval ; muzzle not 
prominent. Gastrosteges 226; an entire anal; mosteges 118. 

General color black ; near the middle of the length yellow spots 
appear at intervals on the belly, and increase in extent and fre- 
quency until they occupy most of the space anteriorly. On the 
upper surface a few yellow spots appear at remote intervals on 
the anterior half. A yellow band extends across the occiput 
from angle to angle of the mouth, and one across behind the or- 



':-: .AN. 



•t 





x 







;• 



t 




(T 



<• 








▲ 



i« 




.• 




^ 



1 4 — • ♦• y^ » 1 !rf ;^i» • 



66 PBOOEEDINGS OF THE ACADEMY OF 

and sixth elongate. Inferior labials ten, mostly transverse ; four 
pairs of geneials, all except the first broader than long. Tail short, 
m. .047 in length, from a total of m. .243. 

Color pale, with black transverse spots, which are wide ante- 
riorl}^ (the second covers seven transverse rows of scales) and 
become gradually narrower, having a width of only two cross-rows 
on the hinder part of the body. Posteriorly their lateral ends 
are broken off, and alternate with the dorsal portion. A few small 
blotches on the ends of the gastrosteges. 

This serpent and two fishes were presented to the Academy of 
Natural Sciences with the statement that they were derived from 
some portion of the Peruvian Andes, from an elevation of twelve 
thousand feet. One of the fishes is Trichomycterus dispar, C. V., 
and the other is described below as Protistius semotilus} 

* Protistius semotilus, gen. et sp. nov. 
Family ? Mugilidse. 

First dorsal fin represented by a single rudimental spine; second ori- 
ginating a little behind the line of the first anal radii. Yentrals present ; 
lateral line rudimental. Mouth bordered above by the premaxillary only, 
which supports a band of rather large bristle-like teeth, those of the outer 
series the largest. Dentary bones with strong symphysis, with a band of 
teeth like those of the premaxillary. Swim-bladder present ; alimentary 
canal short, simple. 

Char, Specif. — Snout conical both from the lateral and vertical views. 
Premaxillary bone viewed from above, wide and angular crescentic ; top 
of head moderately convex in cross section, its integument not separated 
by a fold from the premaxillary. Lower jaw horizontal and angulated at 
the rictus, and symphysis, as in the genus Mugil. Pectoral fin elevated, 
rather short, the ventral commencing below its apex. Fin radii D. 1. 1. 10 ; 
P. 15 ; V. 5 ; A. I. 18 ; C. forked 2-|-8— 9-|-2. Scales 4—81—17 ; lateral 
line very imperfect ; isolated tubes visible at various points between scapula 
and tail. Head a little more than four times in length minus caudal fin ; 
depth of body 5.5 times in the same ; caudal peduncle deep. Eye with 
round adipose margins, 4.75 times in length of head, and twice in inter- 
orbital width. Top of head, opercula, and cheeks entirely scaled, the latter 
in four rows. 

Above olivaceous, below yellow, a broad lead-colored lateral band on the 
posterior .66 of the length. 

Length to opercular border m. .027, to ventral fins .052, to first dorsal 
.066, to second dorsal .078 to end of caudal fin .140, all axially measured. 

There are three gills and a half, and no pseudobranchus ; the first bran- 
chial arch is the only one furnished with rakers. Branchiostegal radii six. 

In its physiognomy this fish is intermediate between that of the Maffilidm 
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Leptognathui nebulatui, L. 
Elapi nigroeinetus, Gird. 
Bothrops atroz, L. 
Telenraipii sehlegelii, Berth. 

Yellow variety with short superciliary horns. 



LACERTILIA. 

Anolis bransfordii, sp. nov. 

Abdominal scales smooth, pavement-like, longer than the dorsal 
and lateral scales, which are small, subequal, and smooth. Scales 
of tail subequal, carinate. Muzzle medium, shorter (from eye) 
than wide at orbits. Auricular meatus large, fully half of eye. 
Facial rugae obsolete, bounding a distinct cavity, which is covered 
by smooth scales of the size of those on the remaining portions of 
the muzzle, in six longitudinal series. Superciliaries wide, sepa- 
rated from each other by one, and from the large occipital by 
two rows of scales. Twelve supraorbital scuta keeled ; six loreal 
rows; fan little developed. Infralabials equal, small. Limbs 
slender, the anterior extending to the groin, the posterior to the 
end of the muzzle ; dilatations well developed. Brachial and 
femoral scales equal ventral. Tail long and slender. 

Color above golden-lead color, beneath silvery, the line of sepa- 
ration defined from the orbit to the groin. No cross bands on 
head or body ; front brown speckled ; feet blackish. 

and that of CyprinodontidcB. The form and scaling of the head and mouth, 
with the. small spinous dorsal, are very similar to those of the Miigils, while 
the posterior position of the ventral fins and supporting bones, with the 
simple stomach and intestine, are characters of tlie latter family. I was 
unable to find any ductus pneumaticus^ and if it exist it must be very slender. 

The weight of evidence is in favor of referring this genus to the Cyprino- 
dontidm^ and should its only dorsal spine occasionally be wanting, the refer- 
ence will be less inappropriate than might at first appear. 

The nidimental dorsal consists of a short (.002 m.) spine, but little ele- 
vated above tlie dorsal line on account of the small extent of the membrane 
which binds it. It is well separated from the second dorsal. 

This fish must be regarded as an interesting annectant form between types 
usually placed in the distinct divisions of Phyaostoini and Physoclysti. 
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M. 

Length from end muzzle to eye 0057 

" »» " ear 0105 

" '* " axilla 0170 

" ** " groin 0850 

»* ** " end of tail . . . .1190 

This species resembles both the A. longicaudus^ Hallow., and A. 
trochilus, Cope.* From the former it differs in the smooth abdo- 
minal scales, large auricular meatus, etc.; resembling more the 
latter. In A. trochilus, a fine specimen of which accompanies the 
collection, the scales of the frontal area are much smaller, form- 
ing nine rows; four rows separate the superciliaries from each 
other and from the occipital. The muzzle is longer, and the head 
is marked with brown chevrons and cross-bands. 

Dedicated to Dr. Bransford, who has been successful in his 
zoological investigations in connection with the expedition. 

Anolis troohilus, Cope. 

A female, with a single large egg in each oviduct. 

Anolii oupreus, Hallow. 
Anolis biporoatui, Wiegm. 

The most southern locality recorded for this species. 

Anolis pentaprion, Cope. 

The most northern locality yet discovered for this Anolis. 

Chamaeleopsis hernandesii, Weig. 
Stenodaotylns fnsous, Hall. 
Sphaerodaotylus glauous, Cope. 
Amiva entropia, Cope. 

TESTUDINATA. 
Xinostemom lenoostomum, Dom. 

BATRACHIA. 

Bofo sternosignatns, Gthr. 
Bufo, sp. 

Dendrobates anratus, Girard. 
Dendrobates Ignitus, sp. nov. 

First finger shorter than second ; end of the tarsus of the 
extended foot reaching the end of the muzzle. Membranum tym- 
pani visible, one-fifth the eye slit in extent ; muzzle little promi- 
nent, as long as eye measured on the side. Derm of the back 

» Proceed. Acad. Sci. Phila., 1871, 215. 
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rather thick and glandular in fresh specimens ; of the belly and 
limbs smooth. Color, vermilion red, all four limbs black, in 
four specimens. In a fifth which represents a variety, the red 
is replaced oii the upper surfaces of the body and femur by a 
pink, which is thickly black speckled ; the faces of all the limbs, 
which are concealed when the latter are drawn up, are vermilion. 
Size small. 

M. 

Length from end muzzle to axilla .... 0.0095 

** '* " " " vent 0115 

*' of fore limb 0138 

" of hind limb 0253 

" of hind foot 0120 

Width at tympana OOGO 

" of sacrum .0040 

Hyla ebraooata, sp. nov. 

Of the type of H, leucophyllata^ and perhaps to be regarded as 
a color variety of it. It is a very distinct one and probably 
geographically circumscribed, and hence until intermediate forms 
are discovered, may be considered as a species. Head broad, 
short, lores nearly vertical. Tympanum one-fifth orbit; skin 
above perfectly smooth. Fingers palmate to end of first pha- 
lange, toes to end of second. Tongue little free behind ; vome- 
rine teeth in fasciculi opposite anterior margin of nares. The 
heel extends to beyond the muzzle, which marks the middle of 
the forearm. Color above very light golden-brown ; a deep brown 
triangular spot between the ej^es, whose apex is produced back- 
wards to a similar large spot on the back. A purplish-brown 
baud from the end of the muzzle to the end of the coce3'x, which 
fades below into the white of the belly. Edges of the upper lip 
white marked ; a large j-ellow spot telow the eye, and small yel- 
low spots in the lateral band. On the foreleg, the humerus like 
the forearm is brown above, silver spotted. On the hind leg, the 
femur is entirely colorless ; tibia is brown with silver bands and 
spots ; bases of all the toes colored. Fingers uncolored except 
on the metacarpus. Belly yellow. Length of head and body 29 
mm., width head 11 mm. Length hind leg 51 mm., to hind foot 
22 mm. 

Hypiiboas zerophyllum, Dam. Bibr. 

Differing slightly from the typical form Surinam ; probably 
a geographical variety. 
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M 

Length of head and body 064 

" of head ' .006 

Width of head 004 

Length of tail (extremity lost) ...... .058 

" of fore limb . . .• 0027 

Color, a dark reddish-brown; a dorsolateral series of pale spots 
one each side, separated b}' an average width of eight scales. 

From Nauta on the Peruvian Amazon; obtained b}' Professor 
Orton. Various peculiarities distinguish this little saurian from 
the Ophiognomon irisanale^ among which are the more numerous 
scales, and mutual contact of the second pair of infralabials. 

Oerrhoiteas prosopis, gen. et ep. nor. 

Dentition opisthoglyph ; cranial scuta normal except that the 
prefrontals are united into a continuous shield. A loreal and a 
preocular ; pupil vertical. Anal scutum undivided ; subcaudals 
two rowed. Scales poreless, smooth, subequal. The neural 
spines of the vertebrse each supporting a shield-like expansion, 
giving a T-shaped cross section, which is divided by a median 
groove. 

This genus is the first of the Ophidia known to possess the 
osseous expansions common to some genera of Batrachia, etc., of 
the western tropical part of the Neotropical region, and the mio- 
cene salamanders of the genus Cheloiriton^ Pom, The great de- 
velopment of the neural spine is not unlike that seen in frogs of 
the genus Dendrohates^ which are characteristic of this region. 
The series of closely consecutive bony parallelograms, forms an 
elevated rib throughout the length of the animal, which is clearly 
visible through the skin, which is not involved in it, though thin 
and closely adherent. The structure would appear to be an addi- 
tional protection to the spinal cord from blows or falling objects. 

Char. Specif. — General appearance that of a Ljxodont, while 
the dental and scutal characters ally it most to Oyrrhopus, 
Head an elongate oval, very distinct from the narrow neck ; body 
moderately stout ; tail short, terminating In a corneous spine. 
Kostal plate small, not prominent, internasals small. Frontal 
broad as long, straight in front with two subequal lateral facets 
for the preocular and the short superciliary. Parietals elongate. 
Nasal apparently single, large, descending nearly to the edge of 
the lips. Dorsal small, not longer than high. Preocular large, 
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Icnp, 1 could detect nothing more. When sniall fragments of 
irregular form were placed under a more powerful muguilicr, ll»e 
black mica appeared eiuoky liy u iraiiHiiiitteil li^bt, or gruvii when 
in very thin platos, and inottt of the matt-rial secmiil lo Iw a grvru 
amoriihoua glasa, having n<i circct on (lolarisetl light. Tlit- i>{i«t!itic 
gravity I foumi to l>c 2.i«. The silica I dctcmiiuert hy an nnnly- 
818 to l>c CA.Iti jier cent, ^t might ]>ri'suniu tlinl thu ainounl of 
ailiiui slionh) be gruatiir than that obtained, but we mu«t Iceep in 
mind iltai the biutitc present contains only about 40 per cent, of 
il, and thus reduces tlie proportion ; honever, the (jnantity Indi- 
cates that we must class this lava among the acidic ones. The 
conclntion at which I arrive is that the so-called " bine gravel" 
of California is a conglomerate of pebhlea of various klnda r»> 
nientcd together by an acidic lava in which cryetnU of mica (Uch 
tile) and grains of gold are imbeddinl. 

lloiv the gtiUloauie into the lava it a (|uf stion of some dilBcully. 
Whether it wo-t mingled with the pebtilcH Iwfore the lava ran over 
the Ifd, or wht'lliur tlie gold was eje(.'ti^ti from the volcano, I am 
not able to decide. It would retiuire observation* on a x-ariety of 
specimens to arrive at some plausible theory, The speeJiDens I 
have coun had the gold suspended in tlie lava. The metal did not 
touch the pcbbim ; tlicrnfore, if the gold was present in the pebblo 
l>ed prior to the ejection of the lava, this latter mnst have ralaed 
the metal f^om ile bed, that is to aay, a metal of 9. g. 19J muat 
have been raised by a aeiniSuid maaa having a. g. = 3.43 1 

Of course my observations are liraiteil on these quesUona, bnl 
«Uic« coppftr ivaa ejected by tha ancient voUano on Lake Superior, 
may not gold have been aimilarly kjucteit in the case before ua J 



Apuii. 14. 
The President, Pr. lU'scitKKBCituKR, lu the chair. 
Twenty-two meinbcra present. 

Prof. I.Kiiir called attention to the "Bulletin of the TnltM 

Btates Oeologicat and Ueograpblral Survey of the Territnriea, 

Ho. 2." prvMHiUMl thla evening. It conlalni a "Kevlew of tb« 

Vertnbrati of the Creiacvous Period found wrat of the MiaNtiisip|>i 

Klver," by I'rof. Oope. In this article he waa quoted in such r 

vay aa not fairly to express bis original meaning. Thus, on |Mg« 

|t of the it nllc tin, reference Is made to the I'roc^-edings of thi« 

fAcademy. I86(>, p. 312, in which it is intimated that Thes|>e*inB 

' eecidentalia was referred to the Mammalia, and regarded, per- 

liaM. M a DinoMurian. In the Proceedings I have rather ex- 

I the reterac, aa I slate of T. oci- id en talis, "among Iho 

n of vertelirate remains, art- two apparent caudal vvrtehne 

!Srat phalanx of aome hnge animal, which I susiwct lo tw s 
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April 7. 
Dr. Jos. Leidy in the chair. 
Sixteen members present. 

The Blue Gravel of California. By E. Goldsmith. — Under 
the name of " Blue Gravel" the California gold miners, and espe- 
ciall}' the placer miners, understand a rock which, underlies the 
goldbearing alluvium of that State and part of Nevada. Speci- 
mens of this rock were shown to me by John C. Xrautwine,.C. E. 
It is stated that, whenever the goldbearing sand in many localities 
in the two above-named States has been removed by the well- 
known washing process, the " blue gravel" appears. It also con- 
tains gold, which cannot, however, be extracted by washing, the 
stream of water being unable to disintegrate the rock, which is a 
compact composite one, and not, as the name "gravel" would 
imply, a loose material. 

This so-called "blue gravel" is composed of two ingredients 
widely differing in age, namely, of pebbles cemented together by 
a lava. The pebbles are of all sizes. In the specimens alluded 
to, they are very smooth and rounded, and present no sharp edges 
or grooves. Their color is externally brownish, with a slight 
yellow or olive green, but withoiit the least trace of blue. When 
a pebble is scraped or cut with a knife, the fresh exposed surface 
is bluish-gray. The hardness is 4. From the general appearance 
I infer that some of these pebbles were derived from the sedi- 
ncentary rock, slate, and others from Hornblende rock. 

Entirely different in general aspect from the rounded pebbles is 
the other part of the rock, which I have already stated to be a 
lava. This appears "to envelop the pebbles completely. When 
we detach a pebble from the enveloping mass, a perfect inipression 
of the same is observed, having a beautiful lustre as if it had 
been freshly oiled. This oily lustre, indeed, characterizes the en- 
tire enveloping mass. Some of the dull pebbles are as it were 
externally polished by a coating of the volcanic glass which has 
run over them. The lustre of the freshly exposed surfaces is 
brilliant, but it sometimes loses its brilliancy and becomes dull 
with handling. The color is dirty olive-green. This lava is very 
brittle, so much so that the preparation of a thin plate for micro- 
scopical observation is impossible. The hardness is equal to 
apatite. 

The most distinguishing crystallization within the lava mass 

is a black mica, which is probably biptite. I noticed also a few 

grains of quartz, as well as flattened grains of bright yellow gold. 

These are all observable by the naked eye, and, with the .pocket 
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TliG Preiiideiit, T)r. RusciiEMnERQEit, in the L-liair. 
Twenty-one members present. 

On Echinorhynchua moniU/ormu, — Dr. H. C. Ch.U-max miide 
tlie roUowing reinnrks: I tftke the opportunity of exliiltltlng «[>«- 
dmenHortherarennd lutcrcBtiDg worm tli« Evhinorhynchu* moni^ 
li/omii» Trom the. alimentBry cnnnl of tbe Fox Siitiirrel (Sciuru* 
vulirinun) known to o<'Ciir hImo in tlie Ilitmater ami Field Mouac. 
This species is so calk-J from its n-Bi'mMiii); a row of jn-arls; lt« 
jjostcrior portion ie. however, smootli. Tlio color of tlie worm Is 
white. Tlio cbtiracU'iristic snout is armeil with kboat a dozen 
rows of recurved hooks, which cnnblcs the worm to hold on to th« 
animal which it infests. This proboscis is rotmctllc, Mng ntoved 
hv dclicste niUHcloB. The male is mnch smaller than the female, 
and can be readily distinguished by the sac at ita posterior extre- 
mity, which serves aa a receptacle for the penis. In this species- 
the testlcica occupy only a amnll [Mriion of the posterior part of 
the animal, while the ovaries, lllled with eggs, extend through tlit; 
entire length of the body. The femnle In Uils ajici-les attain* n 
li'jigth of eleven inches, the male only that of from four to Om. 
Tin- Kcliinorhynchns !s a mcmlwr of thu At^anthoccphali or " Spim-j 
Heads," a family of round worms. 

There not being a quorum present fur the transaction of bu»l- 
nee*, the meeting adjourned until May fi, when the following were 
elected members:— > 

Betiboo Uaines. O. Schwartz. Galloway C. Morrie, John N. 
Coles, M.D., U. S. Navy, Hugh Uamilton, M.D., and Cltariei P. 
I'erot. 

Don Antonio del Castillo, Pon Mariano Bilreona, and Hon Jo*^ 
Joa()Uii] Arriagn, of Mexico, were elected oorrespoudents. 



Mat 5. 

The FrcKident, Pr. RDtCfltxBBKOKR, In the chair. 
Thirty member* present. 
The foUowioK papers were prcaenled for pnhiieatlon :— 
**0n the Ilablta of aome American Sjieciea of Ulrds and otbvr 
thtnga Ornithological." By Thos. (J. Oentry, 
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Dinosaurian, though they may have belonged to a mammalian/^ 
I may add that, on p. 8, Prof. Cope, quoting from the same Pro- 
ceedings, p. 89, indicated that I had referred Iscliyrotherium to a 
Sirenian. This is so, but Prof. Cope appears to have overlooked 
the more full account of the animal in the Trans, of the Am. Phil. 
Soc., 1859, p. 151, in which, though I still refer it with doubt to 
tlie mammalia sirenia, I statethat the remains may have belonged 
to an aquatic reptile. 

In view of the reptilian character of Iscliyrotherium, Prof C. 
has changed the name to Ischyrosaurus, but his reason for doing 
so appears to me not to be valid, as classical authorities at times 
have included reptiles in the word iherion^ and it has been con- 
sidered admissible as applied to the extinct Cheirotherium. 



April 21. 
The President, Dr. Ruschenberqer, in the chair. 
Eighteen members present. 

Note on the Enemies of Difflugia. — Prof. Leidy remarked that 
in the relationship of Difflugia and Anueba we would suppose 
that the former had been evolved from the latter, and that its stone 
.house would protect it from enemies to which the Amoeba would 
be most exposed. The Difflugia had many enemies. I have 
repeatedly observed an Amceba with a swallowed Arcella^ but 
never with a Difflugia. Worms destroy many of the latter, and 
I have frequently observed them within the intestine of Nais^ 
Pristina^ Chsetogaster^ and JEolosoma. I was surprised to find 
that Stent or polymorphus was also fond of Difflugia^ and I have 
frequently observed this animalcule containing them. On one 
occasion I accidentally fixed a Stentor by pressing down the cover 
of an animalcule cage on a Difflugia^ which it had swallowed. 
The Stentor contracted, and suddenly elongated, and. repeated 
these movements until it had split three-fourths the length of its 
body through, and had torn itself loose from the fastened Difflu- 
gia. Nor did the Stentor suffer from this laceration of its body, 
for in the course of several hours each half became separated as a 
distinct individual. 

Remarks on a supposed Compound derived from Leather, — 
Prof. Leidy directed attention to a dark-red, compact, shining, 
resinous-looking mass, several inches in thickness, which, he said, 
was reputed to have been derived from leather in the great fire of 
Chicago. It now exhibits no evidence of organized structure, 
and its origin would not have been suspected from its appear- 
ance. On burning it still gives o.ut the peculiar odor of burning 
leather. It was supposed to be a compound evolved from the 
leather, under the influence of high' heat with absence of air. 
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April 28. 
The President, Dr. Ruschenberoer, in the chair. 
Twenty-one members present. 

• 

On Echinorhynchus moniliformis. — Dr. H. C. Chapman made 
the following remarks : I take the opportunity of exhibiting spe- 
cimens of the rare and interesting worm the Echinorhynchus moni- 
liformis from the alimentary canal of the Fox Squirrel (Sciurus 
vulpinus) known to occur also in the Hamster and Field Mouse. 
This species is so called from its resembling a row of pearls ; its 
posterior portion is, however, smooth. The color of the worm is 
white. The characteristic snout is armed with about a dozen 
rows of recurved hooks, which enables the worm to hold on to the 
animal which it infests. This proboscis is retractile, being moved 
by delicate muscles. The male is much smaller than the female, 
and can be readily distinguished by the sac at its posterior extre- 
mity, which serves as a receptacle for the penis. In this species, 
the testicles occupy only a small portion of the posterior part of 
the animal, while the ovaries, filled with eggs, extend through the 
entire length of the body. The female in this species attains a 
length of eleven inches, the male only that of from four to five. 
The Echinorhynchus is a member of the Acanthocephali or " Spiney 
Heads," a family of round worms. 

There not being a quorum present for the transaction of busi- 
ness, the meeting adjourned until May 5, when the following were 
elected members: — 

Reuben Haines, G. Schwartz, Galloway C. Morris, John N. 
Coles, M.D., XJ. S. Navy, Hugh Hamilton, M.D., and Charles P. 
Perot. 

Don Antonio del Castillo, Don Mariano Barcena, and Don Jos^ 
Joaquin Arriaga, of Mexico, were elected correspondents. 



May 5. 

The President, Dr. Rusohenberoeb, in the chair. 

Thirty members present. 

The following papers were presented for publication: — 
^^On the Habits of some American Species of Birds and other 
things Ornithological." By Thos. G. Gentry. 



NATURAL SCIENCES OF PHILADELPHIA. 77 

" Description of two new Fossil Shells from the Upper Amazon." 
By T. A. Conrad. 

• 

Analysis of Graphite from Wythe County^ Virginia, By E. 
Goldsmith. — Of all the varieties of Graphite that have come 
under my notice, I have never seen any resembling that which was 
given to me recently by Mr. John C. Trautwine, C. E. It is com- 
pact massive ; the touch is smooth. If cut with a knife or scratched 
with the finger nail, it shows a bright dark metallic lustre. The 
fracture is rough, uneven, dull. The color is dark blue, so that 
the mineral greatly resembles the massive earthy vivianite of New 
Jersey. The powder has the same color. 

Talc makes an impression on it, hence its softness is le*ss than 
one. Lines drawn with it on paper are of a darlj gray hue, similar 
to common soft lead pencil marks. Specific gravity = 2.1068. 
The blowpipe reactions, as well as my qualitative analysis, showed 
that beside the carbon a large proportion of silica, alumina, aild 
iron oxides, also a trace of manganese, were present. The mineral 
contains a considerable amount of gas, the quantity and reactions 
of whic|;i I had not the means to ascertain. 

The quantitative determinations of the amount of moisture and 
gases, the carbon, and ashes were found in the same manner as is 
usually adopted in the analysis of anthracite. 

These were the results : — 

Carbon 29.12. 

Ashes 60.61. . 

Gases and moisture .. . . 10.27. 

Showing that the mineral may be regarded as a very impure gra- 
phite. 



May 12. 

The President, Dr. Rusohenberqer, in the chair. 
Twenty-seven members present. 

Notice of some New Fresh-water Rhizopods, — Prof Leidy re- 
marked that besides the ordinary species of Amceba^ which he had 
observed in the vicinity of Philadelphia, he had discovered what 
he suspected to be* a new generic form. It has all the essential 
characters of Amoeba, but in addition is provided with tufts of 
tail-like appendages or rays, from which he proposed to name the 

genus OURAMCEBA. 

The rays project from what may be regarded as the back part 
of the body as the animal always moves or progresses in advance 
of the position of those appendages. The rays are quite difierent 
from pseudopods, or the delicate rays of the Actinophryens. 
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T)ic,v ftre not used id securing food, nor is tltcir runction otiriousT 
Tlie O'iramcthit movea like an ordiimry Amn-b/i, and o)ilaii)» lU 
fcKxI ia the snine manner. Tlie tnil-like rayn %n not retractile, 
And tlity arc rigid and coarse comimrwl with tliosc of AcUnn- 
pliryoiis, They are simple or unbranched, exc«pt at tbeir ori){in, 
und Ibey are cylindrical, of uniform breadth, and less untform 
length. When torn from the body they are oliserved lo origiuate 
. &oni a common slock attached to a rounded eminence. 

Several forms of the Oaranueba were observed, but it U uncer- 
tftin whether they pertain to one or several species. One of the 
.Arms had an oblong ovoid body nbont the ^tli of a tine long and 
^th of a line broad. The tniMikii rnys formed half a dozen tiitt«, 
measuring in length about th<! width of the bo<ly. The lalt«r 
was so gorged wilh large diatomes, such as Nanrvla ttiritiio, 
togtftlier wilh desmids and con^^rvie, that the existonue of a 
nucli-us could not be ascerlainoil. The species may Im> distia- 
guish<>>l with Ihc name of Ouramceba vokax. 

A second form, perhaps of a differcnl species, mnred aollvcly 
and extended its broad pseudnpo<lB like Anwi^ha prinerja. WIu>n 
first viewed beneath the microscope it appeared Irregularly globn- 
lar and about the ^'^th of a line in diameter. It eluufratvl to the 
jlh of a line, and move<l wilh lis Lnit-like ajtiwudagt^s in the rear. 
TheM api>endngott fuiiuud Qve tulVf al>i>nt the ,'jlh of a line long. 
The interior of the body eshihiied a large cootractilu veaiclv and 
a discoid nucleus. This second form may be distinguished wilh 
the name of Oirahiera lapsa. 

Another Ouramirha bad two comparatively short tufts of laySf 
and a fourth, of sinsllor size than the others, had a single tuft of 
three niontliform rays. 

It is possible that Oitramfrba is the same as the Playiopkryt 
of Chiparvile, though Ihe description of this does not apply lo 
that. 

i'taijiophtyt is said to l>e an Actinophrren, fumishinl with m 
bundle of ri^s emanntiug from a single jwint of Ihu Ixidy, bnt 
the rays ara duserilwd as uf tlio same kind and nsr as thuiw of 
Actinophryi. PlagiopAry* is further stal«d to be provided wiU> 
a dixtiuct tegument like Coryvia of Piijardin, or Pamphngtig of 
Bailey, but the body n( OiiranUBha is as free from any investment 
BH au ordinary Amtrba, and the rays arc flxed tail like appcti- 
duEL-s wilh no |>ower of elongation or contraction. 

The sp«cic« of Oiiraniiebii were found among deautids and ilia- 
lomrs, on Uic surfnoo of the luuil al the bottom of n piim), near 
Darby Crwk, on ttie Philadelphia and West CheaU-r Kailnw*.!. 

Two of the commonest si>rcieH of Itiffluyia of our ni-iijliUirhood 
I bad until recently confounded togetlicr as />. pr\M'-%fnrmif, and, 
»ertia]>a, tlw two forms may be imTudod under the latier naniv la 
Europe. In one the mouth (a deeply trilol>e<l, and Ihi 
usually greea with chluruphyl globulea. In the other the 
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is crenulate, usually with six shallow crenulations, and the animal 
is devoid of chlorophyl. The former is usually the smaller, and 
maybe distinguished with the name of D. lobostoma ; . the latter 
may be named D. crenulata. 

In an old brick pond, on the grounds of Swarthmore College, 
Delaware County, among Difflugia pyriformis, D. spiralis^ D. 
corona^ D. acuminata^ and others not yet determined, there occurs 
an abundance of a large species, apparently undescribed. It is 
sometimes the fourth of a line in length, and is compressed pyri- 
form, but is quite variable in its relation of length to' breadth, and 
in the shape of the fundus of the shell. This is often trilobate, 
but from the non-production of one or more or all the lobes, differs 
in appearance in different individuals. The animal is filled with 
chlorophyl grains, from which it might be named D. entochloris. 

Another large Difflugia^ allied to D, lageniformis, is not unfre- 
quent about Philadelphia. The shell is beautifully vase-like in 
shape. It has an oval or sub-spherical body with a constricted 
neck, and a recurved lip to the mouth. The body of the shell 
opposite the mouth is acute and often acuminate. The animal 
contains no chlorophyl. One shell measured ^ of a line long by 
J of a line broad ; another measured J of a line long by | of a 
line broad. The species may be named D. amphora. 

A Difflugian, found in a spring on Darby Creek, is interesting, 
from its transparency, which allows the structure of the animal to 
be seen in all its details. The investment is membranous and 
apparently structureless. The soft granular contents occupy 
about one-half of the investment, and are connected with this by 
long threads. The pseud opods are protruded in finger-like pro- 
cesses. The form of the animal is compressed ovoid, with the 
narrow pole truncate and forming the transversely oval mouth. 
It is probably the species Difflugia ligata, described by Mr. Tatem, 
of England. Its length is about ^^^d of a line. The character of 
the investment is so different from that of ordinary Difflugian s 
that the species may be regarded as pertaining to another genus, 
for which the name of Catharia would be appropriate. 

Dr. Chapman made the following remarks on the generative 
apparaiuH of the Tebennophorus Carolinensis : — 

Various have been the interpretations offered from time to time 
of the generative organs of the Gasteropoda. Thus Cuvier con- 
sidered what is now regarded as an hermaphroditic organ to be 
the ovary. Later observers regarded this hermaphroditic organ as 
the testicle, and considered what is now supposed to be an albu- 
minous gland the ovary, and which Cuvier regarded as part of 
the testicle. With reference to these view's, I have recently 
dissected the Tebennophorus Carolinensis, a slug found often in 
our environs under trees, etc., and found both ova and sperma- 
tozoa in the organ regarded first as simply the ovary, later as the 
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tmtii'lp. I tnk4^i tlio n|i|>ortiiiutj- t>T nvVnnwMgin^ tlic itisiKtaBM 
affbnlwi mc in my rtissoction l>y Dr. Leidy's benaiirul tuonogra]>h 
on the Gasteropoda. 



Dr. Kendekpink iu tbe cbalr 
Twentf-flre members present. 

The Veifit of liercJi timt tlombean /.mi-m.— Mr. TlloUAd Mw- 
Ban said that De Candollo liad noticed Bomo years since n iltfllBr- 
encc in tbe venatioD between tbe Fngur ferruginea and Fa'jun 
syloalica, tbo common American and European Ircechcs. In Ibv 
Aiiieri(!an beech the lateral veins were said to terminate in the 
o|icx or the aerrntures— in the Kiiroi>ean they terminate at the ha«e 
of tbe sinus, lie had not read the original paper of De Candolltf, 
hut abstrncta In the scicutillc aerials. As the Fttatemeut bIockI, it 
coDvcyol the iden that tliere was a markii) differcncn iu Htnictura 
between these two allied sp^^iea which did not, however, eslat, as 
growing in this country the luavcs of tlic Fnropean l>ecch are al- 
most cntii-e; the lateral veins, in approiicbing Iho mnrgin of tlio 
leaves, curro upwards, and connect with the lateral alK>vo them, 
fbrming a sort of marginal vein near the outer edj^c of the lenf. 
The veins of the American beech curve upward In tlie same way, 
but are early arreated, and this sudden cessation of growth pro* 
duces the serra, which are slightly curved upw«rds. An early ar- 
restation of gntwtb iu the veins makes the aerrMurea, aud eunall- 
tuti-H the only diirereno^ betwttm (lie two spM-len. The stnictaral 
plan is Ibe same in both — the Knro|>cnn, curving its lAt4-rat vein 
Into lb<! ai^ex, rvacbed the upper one — the Amencao tenniiuiling 
abruptly. 

There was a greater tendency to marginal development in »omB 
Enrojiean than in allied American s|^«cics. In the Carpiiiut ff«* 
/»/tis, the English Ilornbean, there were from four to five teeth 
between each jMtir of lateral nerves, while there were but fl'om two 
to three between those of the American — Carpinut Amrrii-ana — 
a character lliat was i|ulte as di*tinctivc between tlieiw two very 
closely allied species, m Ma- vii-ns were in the case of the beccb. 

Pirrrt Qmvth Force. — Mr. Mekha!* referred lo some potatoea 
exbibitodby him to the Academy a few yeara afjo, in which the 
stolons of a grass had jteiietratud through from one side lo tli« 
other, preferring, aa it wonid seem, to go through such aa uU 
Mruction to lurntng aside to kvoI<1 iL A |Hitstii was a rattier 
■.TOngh Burfaceil body. He now esbi))ite<l a aimilar cn»e, only ifae 
pObstructlon wan the round smooth mot of an herlmceuuii jwioy. 
1 not mom than ono-third of an inch thick and round, m 
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stolon of Triticum repens^ the common couch grass, had pushed 
itself through. 



May 26. 

The President, Dr. Rusghenberoer, in the chair. 

Twenty-three members present. 

Thos. Hockley, Wm. A. Stokes, John Shallcross, Alfred G. 
Reed, M.D., Richard J. Dunglison, M.D., Louis A. Godey, and J. 
E. Kingsley were elected members. 

On report of the Committee to which it had been referred, the 
following paper was ordered to be published. 



rnOCEEDIS'OS C 



SESCKIPTIOH OF TWO NEW F08BII BHELU 07 TEE VPFCS AMUOM. 



Tlic I'ebas group of the Upper Amazon was first diacomrei] by 
Vrot. Jnrnos Orton hi 186T, who oblnineil & collection or tlm re- 
mnrkftl'Ie bIk'IIb, boidu or whidi «rer« tlret (Ie8crib»l hy Mr. Qflbb. 
Siibaequently, at request of Vrot. Ortnn, Mr. Ilauxwcll collected 
oilier specimens, and Prof. Stcere obtnincd some new specie*. 
Iieaides a very largo uiimbcr of several species of pACHtnoM. 
I'rof. Orion, having revisited the region In wt4icli tlic I'ebas gronp 
occurs, has found two new forms which be has forwardod to mc to 
describe. These new shells belong to h-eah-water genera, and help 
to define the nature of the habitat of the group. They conSna 
the ojiioion I advanced iu the preceding paper, that it was a basin 
of fresh water to which brackish water had access at times. Ttiv 
Hkmisiniis herein descriliod occurs crowded in the clay in suHt 
jierfuction that tiie species must have lived and died on the spot, 
and as the living shells of the genus Inliabit fresh-water rivers of 
South America, very for from salt water, they are as much freah- 
water shells as are those of Mblania. Some of the shells ara 
waier-woni, and there is abundance of small ft-agnicnta of sbella 
in the clay, Iu which n-spect it resembles some of the Miocene beds 
of Virginia. The I'ebas clay in all the localities Is crowded with 
specimens of hita Orlorti, J. linUa, Liria laqHeata, all of which 
I Wlieve to be fresh-water shells of the family Mulaiiiidar, 

The too shells dcscrib«-d In this paper were found at Irjuito*, 
about 100 miles west of I'ebas. 

Family UXIONIP.K. 
HAPlOTHJtBVa, Conriul. 
Eiinlralve, blnire msrsin itrBlelil. the csnilsgr nrra vc-rf bmul and thick, 
bln^te edenlulnu*, satnrlor ntiiscuUr tear «insll. narrow, soil deeply 
lTi>|imi»od, scccuory (itiistml undnr Uie primary *■' 

Thb is a large, very thick ahell, lamlnateil and pearly like Unio, 
and is nimarkable for the thick, broad binge area, 
frngmenta, so that the entire outline la unknown. The snl«rior 
accessory scar is dilTereutly situated trota that in Anoduxta, 




NATURAL SCIENCES OF PHILADELPHIA. 83 

which is on the posterior side of the primary impression. The 
latter is very much smaller than in an ANODONXAof the same size. 

H. eapax. PL 12, figs. 1, 2, 3. 

Ovate,? thick and ponderous, inflated; umbo prominent, 
rounded ; beaks distant from anterior extremity ; valves some- 
what contracted near the middle towards the base. 

Prof. Orton remarks that he saw many fragments of this shell, 
and, therefore, it probably lived in company with Pachydon, but 
the lamina of the shell separate so readil^^ that fragments only are 
obtainable. The shape of the shell is evidently somewhat like 

that of a TRIQUETRA. * 

HEMIBIKTIB, S wain son. 
H. tuberenlifems. PI. 12, fig. 4. 

Turreted, elongated, volutions 9, laterally straight ; 8 prominent revolv- 
ing tuberculated ribs on each volution of the spire, except two or three 
nearest the apex ; last volution with 9 or 10 revolving lines, unequal in 
size ; a fine carinated line borders the upper margin of the suture, 
which is indistinctly defined ; aperture short. 

A beautiful species, very distinct from any living shell of the 
genus. It occurs often very perfect, with the exception of the 
labrum, which is broken, in every specimen I have seen, from the 
chalk}' nature of the shell, not generally from attrition. 

PACHYDOir, Oabb. 
P. tMiuis. PI. 12, fig. 5. 

Outlin'es representing extremes of variation. 
P. . PI. 12, fig. «. 

As there is only one specimen of this form, I am uncertain 
whether it is a distinct species or a variety of P, tenuis. 
In my last paper, for Mylitoides read Mytilopsia. 



FvMdMS, Dc EoKVtaiaaan, ia tte chair. 



TWriiiiliii.Pg. 



1 lUievailag. 

Hmhta of At OrrAard Oriole. — Mr Tboma* Vmmbxh aiatod 
tlMt b««B« aot IkmlliAr wltbtbe Ut«*l kiKiwIedgcUi ontllbotogr, 
that BOt bdsga aiicrial Mady witb Um; bnt if irii«n«'« Om*- 
U«A>^ eonUinol all tli«l «u kiMiwn of Ibc latbita of tliv otckani 
atiali—Vrialiu mmIm/iu — l>r nigbt »*y ^^'*^ ">' ''■nl •ltd oot e 
faa itarif anW; to iimvvt fixx). I)r 1^ oa fab |!niotirft a h 

*' Mritaea of tlM Slaptiyiea tri/oliit, wbicb. wficn in Uooa, « 
|(mnt« r«aurt vitli bBmblKb*ea awl {inRnning^rds, and lb«ai 
tM>k ha ahara of boav; froai tlw ftciwrn aa welL It ilid n ~ 

' •■ tba "Ing aa Uw buiiiiniD)C't>i(d did, bat aoogfat a kiwer t 
from wbicb It could leisurvl)' extract tli« awect^ (hxn tlu- Bowet* 
■Ixtvp. Hr- bad Ibouftbt U [Kraalble tbat Ibe bird «as in (eatcb nf 
tnan-U among lb« llovera, b«il a caf«fitl cxanusatioO (irored 

Pmnnotia cAomrfar o/ th« Ftmtvrt of Wiilaria Sinmnt— 
Ur. Mecuar ratBarkc*! ttiM tbara waa a popular belief thattb* 
lowm of the Witiaria nmrnn» ««n daatniotive to b«ca. H* 
I binaalf tMii hundmla of d«ad beea andcr ]*rge flowering 

Ma. Ua WM atrnck wElb the &ct tbia aeaaoo, that none wvra 

(laa<l under kimUarcirDtiimlAacea. Tlw Aowcr* wera continually 
vlait«d by tbe boncj' bfc. and otber*. wItbauL, ao fur u hv conli) 
•ce, any fatal rcaulta fullu«ilii|t. It wa» «lear, thvrvforo, Umt, oliat- 
<-t«r miehl IfC tbe <.'»u»c of itie dcaUi of tbeai- inevcla muk-r mMbs 
vircuoiataticea, it could nut b« from tbo bonoy alona. 

(Irvtrlh o/lhK Cuirua nrivnaix, Hoff.— In n>);ard to ibc rspiditjr 
witli widch pUnla •amvUDKii gtvw, Mr. Thumah Mekhax (ibMrvml 
Ibal, tbiiiiKli It Ma* wM known dial tbo Canada tbislli' siirva'! anr- 
liriaingly, tlinm bad liccn no fl){UTV4i, giving Ito fXiu.1 ;(i'uwtli, 
|ilarfii (III rprord. In the flrat week in May, 1KTH, lie miwoI a 
few atreiU. tly tlie flnt week in Jiitiv th« little (lUnLi wcra well 
oImic tbe ground, and about to puiib out Ititrir Rtnl'inM. Tbey 
•'■III tint) II I to railinte from Ibi* fcntre in I'vi-ry dirccli'm till tb« 
Br«l wn!k In S<-|iU-ml>ifr, wtien tbi^y hml n-arbm) a diktnncr »r ais 
feel, covering a vircU) uf twclw twl In ilianictur, tbc apacu being 
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profusely filled with plants thrown up from the creeping stolons. 
This gave an average of about three-fourths of an inch of growth 
per day ; equal to maize or other rapid-growing vegetation above 
ground. 



June 9. 
Prof. Jos. Leidy in the chair. 
Sixteen members present. 

Prof. Persipor Frazer, Jr., made the following remarks : — 

During a recent trip to Missouri I had an opportunit}' of visit- 
ing and personally examining the Pilot Knob, and Iron Mountain, 
and Mine La Motte districts, in company with two of the assist- 
ant geologists — Prof. Potter and Mr. Gage. There is much in 
this district, and in fact in most parts of Missouri, to interest 
the student of geology from east of the Alleghanies: for example, 
the variations in the character of the porphyry, which is the 
archaean according to Prof. Pumpelly, or the azoic member of the 
Missouri series. This porphyry carries several deposits of ore, 
both veins and beds, as has been ably pointed out in the recent 
geological survey of the State by Prof. Pumpelly. This, and the 
magnesian limestones which overlie it, form the principal part of 
the surface in the southeastern part of the State. 

Mine La Motte is situated in St. Francois County, about ninety 
miles nearly due south of St. Louis. There are extensive works 
put up on this property, and the whole was sold to an English 
company two years ago for $3,000,000, but the sale could not.be 
ratified owing to a law of Missouri which prohibits foreigners 
from holding property in that State. At least such was the in- 
formation given to me. . The deposits of lead and copper and 
nickel ores at Mine La Motte, part of a great belt about one hun- 
dred miles wide which crosses the State from southeast to north- 
west, lie in the limestone. At Mine La Motte there is a pro- 
fuse occurrence of nickel-bearing minerals, and especially of 
millerite, which is found in stellate, acicular, and radial crystals 
on the surface of many of the lumps of ore. 

The works here, before they were burned down, treated the 
ores in open American hearths, and brought out matt which was 
shipped to Swansea. It is said, on competent authority, that a 
galena exhibiting a peculiar blue color (like that found on the 
surface of much peacock ore), contains cobalt. The cause of this 
cojor, and also its connection with the contained metal, are not 
perfectly understood. Almost all of the galena of the district is 
colored in this way. 

I present also specimens of iron ore from Iron Mountain, 
Missouri, where it occurs in irregular veins, intersecting the por- 
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]>liyry mouDtain in all directions. This mountain covers at its 
base about seventy acres, more or less, and is furrowed by deep cuts 
near its summit ; some of these to a depth of eigiity to one hun- 
dred feet. The best and purest ore is that which was found lying . 
on the surface of its slopes, and of this there is still a very large 
quantity ; but the large l>oulders have been almost all removed, 
M hile that which remains is so finely divided and so mixed with 
the clay and soil that any ordinary method of separation would 
make it too expensive. 

Lately, the Califoniia hydraulic mining has been applied to 
win this ore, with great success. Water is pumi)ed through large 
hoses which are led up the sides of the hills, and the debris is 
washed down througli sluice-boxes and over small falls, which 
agitate it sufHciently to shake the ore from the dirt and allow it 
to deposit at the foot of the hill by virtue of its higher specific 
gravity, in receptacles provided for it. The remaining ore is oIk 
taine<l by blasting, is loaded on a gravity* railway and carried to 
the foot of the mountain, where it is dumped, three or four tons 
at a time, over a shoot which precipitates it some eight or ten 
feet, upon tlie flats of the Iron Mountain Railroad Company, which 
are awaiting it. The bliock as this heavj* weight strikes the cars 
in great enough to cause them sometimes to tilt over on two 
wheels. How much it increases the wear and tear I was unable 
to ascertain. 

Til is ore contains from 65 to 68 per cent metallic iron, asso- 
ciated with 0.031 i>er cent, to 0.11 per cent, phosphorus and 4 to 
4 J) per cent, silica, and a trac^ of sulphur. The quantity exposetl 
is enormous, but was stateil by Mr. David Thomas, of Catasauqua, 
not to equal in quantity the celebrated Cornwall mines of this 
Slate. 

Tlie ore from Pilot Knob is much more sandy than that frond 
Iron Mountain. It occurs in a beil dipping with the general dip 
of the country rock, and inclosed within the porphyry out of 
which the knob is formed. The formation of this ore is a most in- 
teresting study, and the only plausible theory seems to be that of 
lateral replacement, a case of metasomatism where the porph3*ry, 
hiiving Uvonie slaty in structure, and less capable of resisting 
the solvent, has been replaced along the line of strike, and only 
ill such laminate<l parts. This ore is banded in appearance, and 
is almost, if not quite, invariably hematite. 



JUNB 16. 

The President, Dr. Rusciienbercer, in the chair. 

Twenty-five meml>ers present. 

\nfirr of Home Frenh-water and Tvrrenirial RhizojmdA. — Prof. 
Llidy stated that among the amwboid forms noticed by him in 
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the vicinity of our city, there was one especially remarkable for 
the comparatively enormous quantit}'^ of quartzose sand which it 
swallowed with its food. The animal might be viewed as a bag 
of sand I It is a sluggish creature, and when at rest appears as 
an opaque white, spherical ball, ranging from |^ to | of a line in 
diameter. The animal moves slowly, first assuming an oval and 
then a clavatc form. In the oval form one measured f of a line 
long b}' f of a line broad, and when it became clavate it was f of 
a line long by ^ of a line broad at the advanced thick end. An- 
other, in the clavate form, measuTied | of a line long by ^ of a 
line wide at the thick end. The creature rolls or extends in ad- 
vance while it contracts behind. Unless under pressure it puts 
forth no pseudopods, and the granular enlosarc usually' follows 
closely on the limits of the extending ectosarc. Generally the 
animal drags after it a quantity of adherent dirt attached to a 
papillated or villous discoid projection of the body. 

[The contents of the animal besides the granular matter and 
many globules of the entosarc, consists of diatomes, desmids, 
and confervbe, together with a larger proportion of angular particles 
of transparent and mostly colorless quartz. Treated with strong 
mineral acids so as to destroy all the soft parts, the animal leaves 
behind more than half its bulk of quartzose sand. 

The species may be named Am(EBA sabulosa, and is probably 
a member of the genus Pelomyxa^ of Dr. Greef {Archiv f, Mik, 
Anat.^ X, 1873, 51). 

The animal was first found on the mudd}"^ bottom of a pond, on 
Dr. George Smith's place, in Upper Darby, Delaware County, but 
has been found also in ponds in New Jersey. 

When the animal was first noticed with its multitude of sand 
particles, it suggested the probability that it might pertain to a 
stage of life of Difflugia^ and that by the fixation of the quartz 
particles in the exterior, the case of the latter would be formed. 
This is conjectural and not confirmed by any observation. 

A minute amoeboid animal found, on Spirogyra^ in a ditch^at 
Cooper's Point, opposite Philadelphia, is of interesting character. 
The body is hemispherical, yellowish, and consists of a granular 
entosarc with a number of scattered and well-defined globules, 
l>eside8 a large contractile vesicle. Froip the body there extends 
a broad zone, which is colorless and so exceedingly delicate that 
it requires a power of 600 diameters to see it favorabl3\ By this 
zone the animal glides over the surface. As delicate as it is, it 
evidently possesses a regular structure, though it was not re- 
solved under the best powers of the microscope. The structure 
probably consists of globular granules of uniform size alternating 
with one another, so that the disk at times appears crossed by 
delicate lines, and at others as if finely and regularly punctated. 
The body of the animal measures from ^^ to ^^ of a line in dia- 
meter, and the zone'is from ^ J^ to ^^^ of a line wide. The species 
maj' be named Amceba zonalis. 
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The interesting researches of Prof. Richard Greef, of Marburg, 
published iuthe second volume of Schultze's Archiv f. Mikros- 
kopische Anatomie^ on Amoebae living in the earth (Ueber einige 
in der Erde lebende Amoeben^ etc.)^ led me to look in similar 
positions for Rhizopods. 

In the earth about the roots of mosses growing in the crevices 
of the bricks of our city pavements, in damp places, besides find- 
ing several species of Amosba^ together with abundance of the 
common wheel-animalcule, Rotifer vulgaris^ I had the good fortune 
to discover a species of Oromia, I say good fortune, for it is 
with the utmost pleasure I have watched this curipus creature for 
hours together. The genus was discovered and well described 
by Dujardin, from two species, one of which, O, oviformis^ was 
found in the seas of France ; the other, the O. fiuviatilis^ in the 
River Seine. 

Imagine an animal, like one of our autumnal spiders stationed 
at the centre of its well-spread net ; imagine every thread of this 
net to be a living extension of the animal, elongating, branching, 
and becoming confluent so as to form a most intricate net; and • 
imagine every thread to exhibit actively moving currents of a 
viscid liquid both outward and inward, carrying along particles 
of food and dirt, and you have some idea of the general character 
of a Gromia, 

The Gromia of our pavements is a spherical cream-colored 
body, about the y^th of a line in diameter. When detached from 
its position and placed in water, in a few minutes it projects in 
all directions a most wonderful and intricate net. Along the 
threads of this net float minute naviculse from the neighborhood, 
like boats in the current of a stream, until reaching the central 
mass they are there swallowed. Particles of dirt are also col- 
lected from all directions and are accumulated around the animal, 
and when the accumulation is sufficient to protect it, the web is 
withdrawn and nothing apparently will again induce the animal 
to produce it. 

From tl\ese observations we may suppose that the Gromia 
TERRiGOLA, as I proposc to name the species, during dry weather 
remains quiescent and concealed among accumulated dirt in the 
crevices of our pavements, but that in rains or wet weather the 
little creature puts forth its living net which becomes so many 
avenues along which food is conveyed to the body. As the 
neighborhood becomes dry, the net is withdrawn to await another 
rain. The animal with its extended net can cover an area of 
nearly half a line in diameter. The threads of the net are less 
than the ^^^jj^n^^ ^^ ^^ ^^^^ ^^ diameter. 

Remarks on the Revivification of Rotifer vulgaris, — Prof. 
Leidy remarked that during the search for Rhizopods, having 
noticed among the dirt adhering to the mosses in the crevices of 
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our pavements many individuals of the common wheel-animalcule, 
Botifer vulgaris^ he had made some observations relating to the 
assertion that tliey might be revivified on moistening them after 
they had been dried up. 

Two glass slides, containing, beneath cover glasses, spme dirt, 
exhibited each about a dozen active living Rotifers. The glass 
slides were placed on a window ledge of my study, the thermo- 
meter standing at 80°. In the course of half an hour the water 
on the slides was dried up and the dirt collected in ridges. Tl»e 
next morning, about twelv^ hours after drying the slides, they 
were placed beneath the microscope. Water was applied and the 
materials on the slides closely examined. On each slide a number 
of apparently dried Rotifers were observed. These imbibed 
water and expanded, and some of them in the course of half an 
hour revived and exhibited their usual movements, but others 
remained motionless to the last. 

The same slides were again submitted to drying, and from one 
of them the cover glass was removed. They were examined the 
next day, but several hours after moistening them only two 
Rotifers were noticed moving on each slide. 

I next prepared a slide on which there were upwards of twentj^ 
actively moving Rotifers, and exposed it to the hot sun during 
the afternoon. On examination of the slide the following morn- 
ing, after moistening the material, all the Rotifers continued mo- 
tionless, and remained so to the last moment. 

From these observations it would appear that the Rotifers and 
their associates became inactive in comparatively drj'^ positions 
and may be revived on supplying them with more moisture, but 
when the animals are actuall}' dried they are incapable of being 
revivified. Moisture adheres tenaciously to earth, and Rotifers 
may rest in the earth, like the Lepidosiren^ until returning waters 
restore them to activity. 

Prof. Cope mentioned the capture of a young Balaena cisarcfica^ 
of forty-eight feet in length, in the Raritan River, near South 
Amboy, on May 30th. The skeleton was buried and would be 
preserved in some museum. He examined the whalebone, of 
which there are 245 laminae on each side of the mouth. The color 
is black and the hair is fine, long, and has a brownish tinge ; length 
of longest plate with hair, 48 inches. The gum is 116 inches long 
and 11 inches deep. He was informed that the whale was entirely 
black, and the dorsal line without irregularities. 

Prof. Cope exhibited mounted crania of some gigantic horned 
mammalia of the Miocene of Colorado, viz., the Symborodon 
bucco^ S, altirostris^ S, acer^ and S. trigonoceros. He explained 
the distinctive features of this genus as compared with Titavoh- 
theniim^ exhibiting typical specimens of the latter from the Aca- 
demy's museum, showing four inferior incisor teeth, while the 
7 
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lower jaw of Symborodon does not possess any. He pointed 
out that these animals had small brains, with few convolutions, 
which were separated by deep fissures occupied by thin bony 
laminae, and that the falx and tentorium are well developed. lie 
pointed out the relatively small size of the brain, and that at 
least half of the length of the cranium is occupied by enormous, 
undivided frontal sinuses. Ea^h of these communicates with the 
nasal meatus by an elongate foramen, and enters the base of the 
corresponding horn core. He stated that similar sinuses exist in 
the cranium of Eohasileus^ and enter the basis of the middle pair 
of horns in the same manner. 



June 23. 
The President, Dr. Ruschenberqer, in the chair. 
Twenty-one members present. 

On the Pelvis of Hadrosaurus. — Prof. B. Waterhouse Haw- 
kins, having completed his model of Hadrosaurus at Princeton 
College, took the occasion to call the attention of the Academy to 
his success in placing certain fugitive bones belonging to Hadro- 
saurus, and also to its English cousin Iguanodon. It might be 
allowable to remind the meeting of the fact that in 1868, when he 
had made and presented the restoration of Hadrosaurus now in 
the museum, he then recognized the homologous character of 
a bone described by Dr. Leidy in his monograph of the Cretaceous 
Reptiles, to that which had become a fugitive bone in Iguanodon, 
the English representative of Hadrosaurus. These bones had 
been for many years appointed to the place of clavicles by Prof. 
Owen and Dr. Mantel, of England. When Mr. Hawkins made his 
large restoration of Iguanodon at the Crystal Palace, in 1853, 
his first difficulty was to find room for these so-called clavicles in 
his model, a task which he was obliged to abandon, as they were 
twice the size which the natural arrangement of the limbs rendered 
possible. A few days previous to his sailing for America he found 
that Prof. Huxley had been studying the same problem of their 
true position in the animal's body, concerning which he delivered 
an address before the Royal Institution. Prof. Huxley, on this 
occasion, transposed the pseudo-clavicles from the pectoral to 
the pelvic arch, where he arranged them either as pubic or ischiatic 
bones, and placed them as in the ostrich and rhea. At the same 
time this transposition was taken advantage of to suggest the 
probability of Iguanodon walking on its hind legs, thus account- 
ing for some of the larger forms of bipedal footprints, and justify- 
ing the establishment of the new order Ornithosauria. On the 
arrival of Prof. Hawkins in America, after studying Dr. Leidy's 
description of Hadrosaurus, he found that Dr. L. had anticipated 
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Prof. Huxley's transposition of the pseudo-clavicles, which he 
suggested in the above-named description might more probably 
represent the ischiatic bones of Hadrosaurus. While engaged in 
the Central Park, in developing the external form of this former 
inhabitant of New Jersey, Mr. Hawkins found it necessary to 
renew the whole question as to the component parts of the p^vic 
arch of these giants, which he practicall}- tested with casts from 
the actual fossils, endeavoring to ascertain their true position 
according to both Dr. Leidy's and Prof Huxley's views. In this 
attempt he utterly failed, finding it impossible to place these 
fugitive bones in such relationship to the gigantic femur as would 
enable either animal to make footprints similar to those found 
both in England and America. This being the case at the moment 
when the iconoclastic Central Park Commission declined allow- 
ing the further prosecution of paleozoic studies in the Park, the 
inquiry was not continued until the opportunity was afforded by 
the trustees of the New Jersey College at Princeton, who desired 
to possess for their new museum one of Mr. Hawkins's restorations 
of an extinct animal of New Jersey. For this purpose they 
selected Hadrosaurus, which enabled Mr. H. to again investigate 
the true position of the bones in question, which he has finally 
placed as the analogues of the abdominal plastron-like supports, 
found largely developed in the pelvic region of the alligator. 
This position of the bones, when united with the bipedal carriage 
of the body, suggested immediately an analogy between these 
fugitive bones and marsupial bones of the Didelphidee. These 
remarks were illustrated by Mr. Hawkins in his usual manner 
by crayon drawings on the slate. 

Prof. Cope stated that he was still of the opinion that the evi- 
dence derived from Lselops and Megadactylus rendered it neces- 
sary to believe in the backward direction of these bones in Hadro- 
saurus. • 

Prof. Cope described a species of Dipnoan fish of the genus 
Ctenodus from the coal measures of Ohio, based on specimens 
placed in his hands by Prof. Newberry, as follows : — 

The top of the head is covered with angular plates or scuta, 
arranged in the following manner on the region presented. Two 
symmetrical scuta occupy the median line, one in front of the 
other. One of these is a longish coffin-shaped hexagonal, with 
the suture with the other concave. The latter is more ovoid, 
broad and convex next the first mentioned, and somewhat more 
contracted at the opposite extremity. Beyond this are two shields 
joining by a straight suture on the middle line ; besides this one, 
they have two concave sutures for scuta, at the farther end two 
concave lateral sutures, and a straight one to the adjoining me- 
dian scutum, whose suture is also concave. On each side of this 
median plate is a large area surrounded before outwards, and 
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behind, by smaller scuta, three in front, two at the side, and two 
behind. Commencing with the first. No. 1 has already been de- 
scribed. No. 2 is small, oval, and antero-posterior ; No. H is an 
antero-posterior pentagon, with the narrowest side inwards. No. 
4 is a similar transverse pentagon. No. 5 is an antero-posterior 
pentagon, which presents its shorter lateral facet inwards. No. 6 
has a similar character, but is smaller and with more definite an- 
gles. Another series of scuta is seen outside of these at one end 
of the series. Three of this set bound the front and side of each 
of the median pair above mentioned, leaving a shoi*t facet next, 
its fellow unaccounted for. The sculpture consists of radiating 
ridges and tubercles, which are most broken near the centres of 
the scuta. The tubercles and ridges are obtuse and low, and the 
latter do not inosculate. An angular depression commenced at 
the middle of each lateral area, and extends across the middle line 
at the point of junction of the paired and single median scuta. 

M. 

Width of vertex at middle scuta . . . .0.176 
Length of single median scute 048 



June 30, 
The President, Dr. Rusohenberger, in the chair. 
Fifteen members present. 

Permission having been granted (the meeting being for busi- 
ness), Prof. Persifor Frazer, Jr., made the following remarks : — 

In the investigation of the chemical formulas of minerals, the 
student will meet with two kinds of difficulties. The first is the 
great variations in the analysis, and the next is the connecting to- 
gether in the formula for the particular mineral of different com- 
pounds by the sign -{-• The first of these difficulties is a neces- 
sary consequence of the manner of formation and occurrence of 
minerals in the midst of solutions of other materials, and conse- 
quently subjected to mechanical and chemical conditions tending 
to add impurities to it, (whether by percolations through its open 
joints, crevices, and pores, or by oxidizing or partially decompos- 
ing it). 

The first results of the best processes of mechanical separation 
merely reduce to a low per cent, the admixture of one mineral 
with another of greatly different sp. gr., and even the best known 
chemical methods can never succeed in producing an absolutely 
and theoretically pure substance. So much less probable is it that 
the deposits of compounds by the mechanical and chemical pro- 
cesses which a change of the conditions of the surrounding nature 
have caused, and which have not been bottled up in impervious 
glass jars, but left to the action of the rain and sun and subter- 
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ranean solutions, should even acquire more than a relative purity. 
So that when we glance over the analysis of the same mineral 
made by different chemists, it is often hard to say which elements 
are those characteristic of the species. (See Glauconite^ Gonarite^ 
Beudantite^ etc, etc) 

In some cases, the admixture of the two minerals can be proved 
to be mechanical {gold dust in magnetic sand) ; in others it is 
merely strongly suspected, but the mineral cannot be separated 
by mechanical means (gold in pyrites^ etc,)^ while in the great 
majority of cases the formula maker contents himself with two 
arrangements of the atoms present connected by the sign +, and 
each representing a different mineral. 

It is this that forms one of the greatest difficulties to the stu- 
dent, at the present state of science, in forming any probable 
conception of the mutual chemical relations of the various ele- 
ments represented. Such an hypothesis is certainly tenable in 
two cases: 1st. When the resulting mass cannot be classed under 
any of the crystal systems (limonite^ etc.) and the mineral is set 
down as amorphous or crystalline; and 2d. Where the percentage 
of one or two of the supposed compounds is so small that the 
morphological properties of that which greatly preponderates are 
assumed by the whole mass. ( Quartz containing scales of specular 
iron or needles of ridilite.) But when a mineral crystallizes dis- 
tinctly in one crystal 83^stem and is deliberately assumed to be 
made up of two others, each crystallizing in a different one, the 
case is exceedingly perplexing to the mind. Yet the greater 
number of all the formulas determined by chemists exhibit this 
anomaly. 

It was not surprising that this should be the case at a time 
when the electro-polar theory of Berzelius was unquestioned, and 
the bases and acids were placed opposite each other — frequently 
separated by the -f sign — like the partners in a Virginia Reel, 
and it was thought necessary to make them analogous by dividing 
the oxygen between them. CaO, SO, (anhydrite) or CaO + SO3 
which has a crystal form differing from that of SO3 and CaO seems 
to justify (AgjS), + SbgS, (proustite)^ for in this latter case the 
mineral is rhombohedral (hexagonal) while one of its constituents 
crystallizes isometric and the other rhombic. It is true that this 
mineral belongs to the class of those of metallic habit, and is 
therefore opaque, and thus its optical properties cannot be .deter- 
mined, but if it were transparent we should be under the necessity 
of recognizing the power of a mineral which can only produce 
the ordinarily refracted ray + one that can produce two extraor- 
dinary rays to form a mineral which can give rise to one extraor- 
dinary ray, and so of pleochroism, etc. In this case the fancy is 
pleased by the accidental coincidence of the crystal form of the 

4-2 
resultant with the average of the other two — JL — = 1 ; but we 
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know there is no basis for such a thought, and besides in other cases 
the union of two simply crystallizing minerals produces one of 
more complex morphology. 

Thus our autiiorities tell us that sternbergite which crystallizes 
orthorombic is to be written chemically Ag^S + (FeS)g + FeS^, 
or in other words, is composed of three minerals, two of which 
(Ag.^S and FeSj crystallize in the isometric system, and the third 
has no place in nature and no name. 

I propose at a future meeting of the Academy to call the atten- 
tion of the mineralogists to several formulas which, though new, 
seem to fulfil all the conditions of agreement with analysis and 
the newest developments of theoretical chemistry. 

The following anatomical notes by Dr. Chapman were read: — 
Disposition of the Latissimus Dorsi^ etc.^ in Ateles Geoffroyi 
{Kxihl) and Macacus Rhesus (Desviarest), — Frequently the atten- 
tion of anatomists is called to the abnormal arrangement of parts, 
such as variations in the disposition of muscles, arteries, etc., and 
by comparison with other animals what is abuormal, variable, in a 
higher animal is usually found to be normal, constant, in a lower 
one. Supposing the theory of the evolution of life to be true, 
that the higher animals are the modified descendants of the lower, 
we have some explanation for the occurrence of such abnormalties, 
these variations being reversions to ancestral types. An interest- 
ing illustration of this view is seen in the occasional occurrence in 
man of a muscular slip, running from the latissimus dorsi to the 
internal condyle of the humerus. This muscle, which is of very 
rare occurrence in the human subject, is constant in monkeys, 
among others in the spider monkey or Ateles, as shown in Plate 
13, Fig. 1 {b). Another variation met with so frequently in the 
human subject that surgeons have their attention called to it with 
reference to the ligation of the main arteries, is the presence of a 
muscular slip, passing from the latissimus dorsi across the axil- 
lary artery and nerves to the pectoralis major. This muscle, Plate 
13, Fig. 2 (c), is constant in the Macacus, which also exhibits the 
muscular slip (6), just referred to in Ateles. On the supposition 
that man and the monke3's are the descendants of a common 
stock, we may expect to find such variations recurring like other 
family traits. 

Flexor Brevis Digitorum in Ateles Geoffroyi {Rube), — I take the 
opportunity of calling attention to the arrangement of the flexor 
brevis digitorum in a spider monkey, the Ateles Geotfroyi. By 
looking at Plate 14, we see that tendons 1 and 2 are the continua- 
tion of the muscular belly rising from the calcaneum, that tendon 
3 results from the union of two muscular slips, one from (a), the 
other from the tendinous portion of the flexor longus digitorum, 
while tendon 4 comes only from tendon of flexor longus digitorum. 
This arrangement of the tendon of the flexor brevis digitorum is 
somewhat diflTerent from that observed in other New World mon- 
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keys (Platyrrhini and Arctoppithecini) or those of the Old World 
(Catarrhini). 

Bete Mirahile in Bradypus Didactylus. — Of the many peculi- 
arities in the organizations of the sloths, one of the most interest- 
ing is the breaking up of the arteries into rete mirabile. This is 
well seen in the upper extremity of a two-toed sloth {Bradypus 
Didactylus) which recently died at the Zoological Garden, Phila- 
delphia. While the axillary artery is seen to continue its course 
as the brachial, diminished, however, in its calibre, it gives off 
numerous branches which divide and subdivide. The main artery 
with the surrounding plexus and the median nerve passes through 
the internal condyle of the humerus, Plate 13, Fig. 3. In this 
latter respect it differs from the three-toed sloth, as may be seen 
by comparison with the beautiful plates of Prof. Hyrtl. This in- 
teresting disposition of the bloodvessels is also seen in the femoral 
arteries of these animals. Various explanations have been offered 
for the rete mirabile of arteries. Thus in the Cetacea the dividing 
and subdividing of the arteries appear to serve as reservoirs of 
arterialized blood, enabling such animals as the porpoise, etc., to 
remain for a long time under water. In the sloths and slow lemurs 
this disposition of the bloodvessels seems to be in relation with 
the slowness of the circulation, fluids travelling less rapidly 
through a number of small vessels than one large one. 

On report of the Committee to which it was referred, the fol- 
lowing paper was ordered to be published : — 
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OK HABITS OF SOME AMEBICAN SPECIES OF BIRDS. 

BY THOS. G. GENTRY. 

The body of facts contained herein is the result of observations 
carried through a period of four consecutive seasons, and is con- 
fined to species which, though of extended range, breed within the 
State of Pennsylvania. This paper is designed to cover the ground 
from the Family Icteridee to the end of the Family Picarise, ex- 
clusive of western species and a few whose habits have been de- 
scribed by the writer in the forthcoming work of Dr. Coues. 

Family ICTERID^. 

Subfamily AoELiEiN^E. 
Molothruis peooris, Swainson. 

This well-known species, though an early visitor in Massachu- 
setts, which, according to the authority of Samuels, makes its ap- 
pearance there as early as the middle of March, from some cause 
or other has never been observed by the writer earlier than the 
second week of April, long after the blue-birds, robins, and black- 
birds have made the fields and woods resound with their music. 
Its arrival is announced by the coming of the warblers and spar- 
rows, between whom and it exists such mysterious relations. 
The anomalous habit wliich the female possesses of visiting the 
nests of smaller species of birds when she wishes to deposit her 
eggs, and thus shifting a responsibility which she should alone 
assume, is familar to all. There is no doubt that primitively all 
species were as equally social and gregarious in their habits as the 
cow-bird of to-day ; and that the present system of mating, which 
is surely an index of a high state of improvement, has been 
gradually evolved. The art of nest-building has doubtless also 
been slowly acquired. In some families it has attained a wonder- 
ful degree of perfection, while in others it may be said to be in its 
infancy. With the cow-bird either it has never been studied, so 
to speak, or else it is a lost art which the species has never been 
able to regain. 

The species of birds which seem to be the objects of its special 
regard, are comprehended within the three great families of the 
Sylvicolidx, Vireonidee^ and Fringillidae; Geolhlypis Irichasj 
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Cab.; Vireo olivaceiis^Yieil.'y F. wovaftoracensis, Bonap ; Cyano- 
spiza cyanea^ Baird ; and Melospiza melodia^ Baird. Why the 
small birds should be the recipients of such unsolicited favors it 
would be difficult to guess, unless the cowardly spirit of the 
species under consideration operates to prevent similar discour- 
tesies being shown where they would prbbably be resented. As 
a proof of said cowardice, might be cited the stealthy manner in 
which the female approaches the nest of any of the above species. 
She is ever on the alert for fear of detection by the rightful 
owners. In case of discovery she takes to flight, sometimes fail- 
ing to complete her work; but when suddenly pressed, she is 
compelled to drop her eg^. This will account for the eggs which 
are occasionally seen either entire or broken upon the ground. 
It is said that the egg of the cow-bird hatches rather sooner than 
those of the birds among which it is found, and from this it is 
argued by some, that it is a wise provision of nature, which, 
were it otherwise ordered, would defeat the end she had in view. 
The writer knows from experience that sometimes a nest of eggs 
is a longer time in hatching than at others; the difference of time 
being the evident result of variation in the amount of heat to 
which they are subjected. Now, the egg of the cow-bird being 
perceptibly larger than the others, would receive more heat from 
the body of the female than the latter's own, for the simple reason 
that it is in closer proximity to the source of heat. This seems to 
be a satisfactory explanation of its much shorter period of incuba- 
tion. Were the eggs hatched by their rightful author, there is no 
doubt that the time would vary but a trifle, if any, from that of 
the rusty black-bird. 

Agelaiens phoenioens, Vieil. 

At the time of writing, March 24th, not a single individual of 
this species is to be seen, while the purple grakle is found in pro- 
digious numbers. About the first of April is the usual time of its 
appearance with us. Like the crow-black-bird, it is fond of society, 
many pairs being observed building within a few paces of each 
other in the same swamp or meadow. Occasionally a nest is 
constructed within a tussock of grass, but generally upon the 
alder bushes so common along the borders of meadow streams, 
where the eggs and 3'oung are less liable to the attacks of snakes, 
particularly Bascanion constrictor and Tropidonotiis sipedon which 
seem to have such a decided penchant for such fare. 
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In Structure those found upon bushes are finer and more com* 
l)act. On the exterior are observed occasional patches of mud. 
While those built upon the small mounds in swampy situations are 
surroundiHl by tall overarching grasses, and have in conseiiuence 
a lootjcness of arrangement which in general will scarcely bear 
manipulation. 

In the selection of a localit}' there is manifest an evidence of 
design. High grounds are seldom chosen for ni<lification, for the 
obvious reason that the binls are not so apt to meet with such a 
read}' and full supply of the various species of insects which pander 
to their apix^tites and those of their young as in the former situa- 
tions. The insects which atford them a living in such localities, are 
the aquatic larvie of ephemerids, dragonflies, and mosquitoes which 
are found in the small shallow pools so abundant therein ; together 
with mature forms of the same — a variety which the most fastidi- 
ous hon vinant among the aves cannot fail to appreciate. 

It has been atllrmed that the reil wings are destructive to far- 
mers^ crops, but as far as the writer*s ex|H»rience extends, the 
dam aire which they do is small in comparison with the good 
which they accomplish. When a cornfield is in close proximity 
to a meadow, it is probable that a few grains may be exhumed, or 
a few tender shoots uproote<l, in early spring, but I am certain that 
the binls during the breeiling season are so strongly attached to 
the mea<lows that thev are reluctant to leave them. In the fall 
of the year tlu^y may visit the cornfields and pluck a few graius 
from the standing shocks, but in view of the manifold advantages 
gaine<l by the m^'riads of insects destroye<U wr shouhl not grudge 
them a m«*re pittance of corn, since, at this season of the 3*ear, 
they are doubtless productive of immense good in the destruction 
of various coUopterous and lepidopterous larvie. 

StnmclU msfaa, Swaint'ii. 

This l»eautiful B|>ecii^ though quite common in this latUuda 
during the breetUng season, according to the writer^s observations 
makes its ap|>earanc*e from the first to the fifteenth of April. It 
is not gregarious in early spring like the purple grakle, but ar* 
rives frfun the s<Mith already paire<l for the essential duties of 
nidification and incubation. It doi»s not commence building ope- 
rations, howi-ver, earlier than the last of April or the U^ginniiig of 
May; the interval of time lieing employed, ju<lging from the^ 
niano'uvres of the binls, in the selection of a desirable ami suit> 
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able locality. The site chosen is, as is well known, a meadow. 
Samuels affirms, "the locality is generally in a meadow or low 
field." I have as often found the nest on upland in a field of red 
clover or one of timothy grass. In such situations it reposes in 
a concavity of the earth, partially hidden and protected by en- 
veloping and over-arching grasses. NuttalPs description thereof, 
though correct in his day, according to the writer's experience 
needs some modification. As the nest of the same species varies 
with a change of locality, this difference may be attributed thereto. 
According to that eminent authority "it is compact, made of wiry- 
grass, to which a hidden and almost winding path is made, and 
generally so well concealed that the nest is only to be found when 
the bird is flushed." I have always observed a looseness of 
arrangement in its structure. The nniterials out of which it is 
built are the hollow stems and leaves of Phleum pratense. These 
are accumulated principally in the bottom, to insure protection* 
against the dampness of the ground. 

It is seldom that the hen bird can be detected on the nest. 
"When alarmed by approaching footsteps, there is no sudden up- 
rising or whirring of wings as is usual. Aware of danger, she 
quietly slips out of the nest and noiselessly wends her way through 
the thicket of grasses, along well-beaten paths which she has made 
for the purpose. 

The food of the meadow lark consists chiefly of larval insects, 
together with earthworms, beetles, grasshoppers, and the seeds of 
grasses. Nuttall sa3's it does not appear that it ever adds berries 
or fruits to its bill of fare. The writer is confident he has seen it 
feasting upon the small black cherry which is so plentiful during 
the month of June. The period of incubation is from 14 to 15 
days according to various observations. 

Subfamily Icterin^. 

lotems ipnriuB, Bonap. 

The orchard oriole is quite as common as its near relative. It 
reaches us from the genial South about the first of May. Samuels, 
in describing its nest in Massachusetts, says substantially, it is 
deposited on a forked branch of a tree in an orchard, at an eleva- 
tion of not more than twenty feet from the ground, and constructed 
of different grasses neatly and compactly woven together; the whole 
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being lined with fine grasses and a few hairs. Further, he sajs, 
*'it is not pensile but built on a branch," Its style of arehitectare 
varies no doubt with the latitude. Of the many nests which 
have been examined, including many in the writer's collection, all 
with but one or two exceptions were of a decidedly |)ensile char- 
acter; uniform in texture, and 8us|>ended from slender branchlets 
after the fashion of Icterus Baltimore^ Dandin. The exceptional 
cases wore placed between the forked branches of trees. These 
nests, with two exceptions, have been found upon apple and 
pear trees, in close proximity to the residence of man ; the ex- 
ceptions were noticed on the confines of forests, at considerable 
distances therefrom. There is no doubt that in earlier times this 
oriole was as timid and suspicious of man as many other species 
that might be cited; and that as time advanced it gradually lost 
all fear. Familiarity with man, the result no doubt of many 
'years' experience, has taught it to regard him in the light of a 
friend. In the fact that the nest of this S|)ecie8 is occasionally 
found on the borders of immense thickets, we have a clue to its 
past history. In the writer's opinion, reserve, timidity, and dis- 
trust were then the lea<ling elements of its character, while famili- 
arity, a certain degree of boldness and confidence are traits which 
now stand prominently forth. 

A t3'pical nest of the species measures 2^ inches In diameter 
and 4^ in dies in depth. It is pouch-shai>eil, and attached to the 
slender twigs of an apple or pear tree in such a manner as to he 
swayed to and fro by the gentlest breeze. It is built of the soft 
and flexible leaves of a si)ecies of Poa^ neatly and compactly 
woven together, and line<l on the inner side with much narrower 
leaves of a closel}* allied species. The site selected is usually one 
where the small spurs of the pear and apple, principally the former, 
with their crowns of leaves can meet over the nest and form a roof 
to protect the female aud young from inclement weather. 

During the breeding season its chief food is beetles, flies, lepi- 
doptera, earthworms, and various larvae. The seeds of grasses 
are occasionally relishe<1. It is highl}* insectivorous in its nature. 
1 am not able to say whether it has a fondness for fruits anil 
IxTries, but am inclined to the l)elief that it will not refuse a juicy 
Immtv if thrown within its way; but that it will not put itself to 
niiy inconvenience to obtain the same I am well aware. 

In the duties of incubation the male takes no direct part. I 
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have often observed him bringing food to the female while thus 
engaged. Wlien the young have developed from the egg^ both 
parents are extremely sedulous in their attention to them until 
they have attained their feathered stage, when the mother seepois 
to hand them over to the father to initiate into the mysteries of 
aerial navigation. There is but one brood in the season, as far as 
I have been able to determine, although I have seen nests in the 
early part of August with .rather tender fledglings. The period 
of incubation ranges from fourteen to fifteen days. 

Family CORYID^. 

Corvns Axneriomiiis, Audubon. 

The above species is very abundant throughout the summer in 
this section of the countrj', and the writer has observed through 
the severest winter weather numberless individuals roosting in 
the junipers and cedars of the hills of the Wissahickon, when the 
snow stood several inches upon the ground. The birds commence 
pairing about the last of April, seldom earlier than the fifteenth, 
and shortly afterwards commence building. • The nests are usually 
built upon the various species of oaks, and occasionally upon 
some of Pinus. They are large in dimensions, fully 18 inches in 
diameter at the base, and from 8 to 10 inches in depth ; the thick- 
ness of the walls is from 3 to 4 inches. They are constructed of 
coarse rude sticks externally, of the thickness of a lady's ring 
finger, mostly fragments of dead branches that had fallen from 
the oaks and chestnut. Within are smaller twigs of the same 
covered by a few dried leaves of Quercua and Fagua to relieve its 
hardness. All the nests that I have examined, and I have had 
abundant opportunities, answer to the above description, which 
will be found to differ materially from others. Usually but one 
brood is reared in a season ; the writer has met with two, but 
this is of rare occurrence. 

Nests have been taken close by the dwellings of man, showing 
the friendly disposition of the authors. Usually the species is 
very shy and builds in places seldom visited. When with young 
the birds are very pugnacious, permitting no intrusion within 
their jurisdiction. They manifest the most tender regard for their 
progeny, and exercise the most jealous care over them. Notwith- 
standing the mischief they commit to the farmers' crops, and their 
frequent raids to the poultry yards, the good which they accom- 
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plish in the destruction of noxious insects and small animals 
sliould commend them to public favor. Besides subsisting upoo 
insects, small animals, carrion, grass, and fruits, I have in two 
instances observed individuals, which I took to l)e males, imitating 
the habit of their nearest kin, the fish crow, by plying the trade of 
fishers. There is no doubt that in the case of Corims omifratju^. 
this habit was similarly acquired b}' a few birds of more sagacity 
than others. The i>eriod of incubntiou I have not satisfactorily 
determined, but am confident that it cannot exceed eighteen days. 

Corvns ossifragns. 

This species, though assigned to the South Atlantic and Gulf 
States by Dr. Coues in his Key to Xorth American Birrls, bas 
been observed by the writer during the past four 3'ear8 to brcecl 
within the rural districts of Philadelphia. Although designated 
by the same great authority as a maritime species, yet it should 
be? considered only partially so. It has been observed in company 
with its near relative the common crow, and commences building 
at the same perioil. Its nest, unlike that of the crow, is constructed 
upon a willow, by the side of a watercourse, where it can ply its 
piscine trade without l)oing molested. p]xternally, it consists of 
a few rude sticks as a sort of foundation, upon which a neat and 
comfortable superstructure, composed of the inner fibrous parts 
of the red cedar, is placed, loosely arranged, the whole present- 
ing a neater and more fastidious apiiearance than that of the 
common crow. The eggs are four in number. The ground-color 
is a li<rht blue marked with a few <lots and blotches of unil^er- 
brown on the small end, which are more or less confluent on the 
larfxc one, obscuring to a considerable extent the background. In 
size they are but little su|>erior to the eggs of the purple grakle, 
lK*ing about 1.40 in. in length, and .89 in width. In configuration 
they lK»ar a very close resemblance to those of the great crested Fly 
Catcher, U*ing almost |K»rfectly oval. There is a marked contrast 
U'twecn the eggs of o*Aifraijas and Americanu^ in size, shap^ 
and markings, sutTlciently striking to convince one of the distinct- 
ness of the two species, even though other details should be 
wanting. I have never met with more than one brood in a season. 
It is like its cousin in some points of character, but minus its 
tliieviNh propensities. A fisher by trade, it holds all other occupa- 
tions at a discount. It is fond of its young, but has not the 
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courage to defend them against the attacks of enemies, as the 
former. Since it breeds usually in out-of-the-way situations, it 
can give farmers and others but little anno3'ance. Its period of 
incubation is similar to that of Ainericanus, 

Family TYRANNID^. 

Tyrannns Carolinensis, Baird. 

The Bee Martin, shortly after its arrival in the latter part of 
April, commences building. Its nest, is ordinaril}'' constructed 
upon the forked branches of a pear tree in an orchard, or in close 
proximity thereto. Why the pear tree should be selected in 
preference to any other, the apple and cherry for examples, it is 
difficult to imagine, unless the density of its foliage, and the shoi*t 
spine-like twigs with which the branches are armed, afford greater 
protection ; the former from the keen gaze of rapacious birds, and 
the latter from mischief-seeking and mischief-loving boys. It is 
usually built near the top of the tree where the denser foliage is 
found. Occasionall}*^, I have taken nests of this species in places 
remote from orchards, on the confines of thick forests, a fact which 
seems to intimate that the habit of building in orchards is an 
acquired one, brought about in obedience to a change of character 
in the species. As it has a passion for the little Apia mellifica 
whose hives are found in such situations, there is no doubt that a 
desire to be near such articles of luxury may have prompted a 
change, thereby saving unnecessary waste of time in procurement, 
and* giving a better guarantee of success. It is true that the 
species is proverbial fo^ its pugnacity and pertinacity, not even 
fearing to attack birds of prey which come within the precincts of 
the ground over which it exercises sway, and, therefore, the 
securities which a pear tree throws around are not absolutel}' 
necessary. But birds of the least sagacity would not be slow to 
perceive the advantage which would be gained by the selection of 
such a site, in the saving of ^reat physical labor. In the vicinity 
of forests these protective objects are in a measure denied, the 
birds in consequence making up in bravery. Perhaps a vivid 
sense of greater danger to their young induces them to give them 
the advantage of everything protective that wisdom and ingenuity 
can devise. There is one feature about the nests which have been 
found in regions unoccupied by man that has not been observed 
in those adjoining his residence : the entire absence of feathers 
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and hnirs in the interior; these articles l)eiug substituted by fine 
grasses and leaves. The period of incubation ranges from 13 to 
14 days according to circumstances. 

Myiarohns orinitis, Cab. 

This species is very abundant in this latitude, arriving from the 
South during the early part of May, and shortly afterwards 
pairing. Hoth birds engage in nest building. The nest is con- 
structed in a hollow tree, mostly a pear or an apple ; no doubt 
the previous labor of some hard-working wood-pecker, |>ossibly 
Colajdts auratus, Mr. Samuels says, ^Hlie nests arc composed of 
straws, leaves, feathers, and the cast-off skins of snakes." He 
further afllrms, *Mt seems a distinguishing characteristic of the 
nests of this species, to have the skins of one or more snakes 
woven into the other materials.'' This has also been the expe- 
rience of others. Mine has been quite different. 1 have yearly 
collected many nests of this S|)ecie8, and find a great difference 
in the materials. The following is the aggregate description : 
Loose in arrangement, with scarcel}' the slightest evidence of 
design. To an observer, it seems as if the materials had been 
dropped into the cavity by the birds, and, when a sufllcient quan- 
tity had been accumulated, the whole had been shaken together 
until the ingredients had been thoroughl}' commingled. Dried 
grasses, liber of trees, rotten wood, and feathers are the chief 
constituents; the slough of snakes being an unnoticeable feature. 
In lieu thereof, I have always found the feathers of the common 
barnvai*d fowl to l)e a characteristic feature thereof. 

That this species. does not alwa3's buUd in cavities is certain. 
Two years ago, near Germantown, I found a nest built l)etween 
the forked branches of an apple tree. It was com|>oscd princi- 
pally of the feathers of chickens, held in place by a woof of long 
grasses. Though not very compact, yet it was sutllciently ho to 
last during the season. It is doubtful, however, whether it could 
withstand the |)eltiugs of winter. The habit of building within 
the hfiUows of trees is doubtless an acquired one, rendereil neces- 
sary by external circumstances. That s|>ecies do occasionally 
vary in the selection of a site for a nest, is instance<l by Turdus 
uiujrittnriuH^ Lin., which, as is well known, ordinarily builds its 
iiniil-iihistere<l nest within the forked branches of a iri^e. In tlie 
case* lo wkich the writer refers, the nest was found upon the hori- 
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zontal beam of an outhouse, to which the rafters are atta(^hed, 
after the manner of Sayoynus fuscus^ Baird. The case of Jf. c?u- 
nitus cited above seems to the writer to be a case of reversion of 
habits. 

Why this species alone of all others of the family to which it 
belongs should seek shelter and protection for its young in the 
hollows of trees, is hard to divine. We should expect to see in 
its structure a family resemblance. It is true that it is of a 
quarrelsome disposition, and as a necessary consequence, gains 
many enemies. To insure protection for its young against the 
latter^s attacks, it has hit upon the happy expedient of hiding 
them away in the places designated. 

The feathers selected for the nest are mostly white, or of a 
grayish color, which, with the characteristic hue of the inner bark 
of trees and the rotten wood that form the bulk of the nest, re- 
semble so closely the ground color of the egg and its markings, 
that great advantage is gained thereby. The food of this species 
is mostly bees, beetles, grasshoppers, and lepidoptera. Perched 
upon a dead branch of a tree, the writer has observed the male 
bird, for hours, bobbing the head this way and that, then up and 
down, always on the ^lert for the beings which form its appro- 
priate diet. During the period when the species is with 3^oung, 
may be noticed similar practices, wliich,. however, are not so pro- 
longed, for the male bird after brief periods of time repairs to the 
nest with its spoils, which are dealt out to the female and the 
young according to the character of the food. The period of in- 
cubation ranges from 13 to 14 days. 

Order PICARIiE. 

Family CAPEIMULGID^. 

Subfamily CAPRiMULOiNiE. 
Antrostomns vocifems, Bonap. 

This common and little known species arrives during the early 
part of May, already paired. It is of a sh}^ and retired disposition, 
secluding itself during the daj'time in close forests, among the 
leaves or underbrush, only venturing forth during the shadow}- 
twilight in quest of its food, which consists of crepuscular and 
nocturnal lepidoptera and various species of Phyllophagous 
Jbeetles. Such a partiality has it for the covert of woods that the 
8 « 
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wri:«2r hx* never atartleil :i in tLe own deM§- The ^nll an«i 
3<jmbr»,- •La^iov's ca-t cpon the gro';rri '-j :L.e in tiering ledives of 
tiiK tri-^rs. wi:L :Li> £i«n^ «tr«:aka of I: jht tha: come and go bv-tween 
tu«;Lr iii:.-:** !•;»-. core ilsrri wiia tiie tlaric '.'.'lor? of the leaves ih^x 
TK'iffj^^ upoii ti-»L- ^oll. oreate a -ort of zray i: jLt, which bvaatifallr 
Larzuonizo^ «:::. t:.e natural ti&'.a of tLe MpL Id mv travels I 
Lave ofte:* o-j-^trr.*:'! a wLii-p-or-wiil :o start up within fifteeo 
par»r?» of fiiCr, ai.-l .'tfter fyiri^ a ^iiort 'ii-tar.c».- on swift an-I noi-**- 
Itiaa piij;ori<s. :.o aii;/Lt u(/«jii tiie irrotir*'!. After iLilioating the >|>ot 
by a c»rrta.n h'ith or !allr:a limb. I Lave stealtLily appruache^L 
straiiiiiii^ ujy virion to lt<* uimo-t capacity to (:-jiin a glimpse ot 
tL*- •M^uatliii:: bin], but i/efore 1 couM gratify my des^ire, she 
w:i« up aii'l otf ag'ilti. Time after tim«* ha< been so <ipent, l»al 
sel'loiji La's it tieen my fortune to witne;*s the consummation 
of thi-» 'U:*ire. It L:t^ never been my lot to >ee the male and 
fi:iual«r to;^«:tlj»;r Hufijig the perio<l of incubation. The merest 
apolo;^y of a ne-«t i*i all that i-» con>trucle<l. l>y the Mde of a 
f'AUii aii'i 'bcivc'l lo',r, usually on the r^iile where the deepest 
-IkuIow i- foiiij'l, the female La- been observed to depo^it her 
e::^:-. A hlijjljt concavity i.-* ficooiK;d out by Ler, and fre«[ueDtlj 
lihc'l Willi dc'ay^d wfXid, nrtluced to a puwdtred condition, the 
-»ile lii'iji;; -cLcle*! where a ready >upply of tLc material is at hand. 
TL«ri' i-* never more tliaii one broo<l in a i<eai»t>n. The perioil of 
iijr libation ranges frtwn fourteen to tifteeu days. I have often 
l>een ?»ur]»riHi-d wfiili* travelling to notice Low conscious it is of 
approacLing >tep>» even wLeii tlie gn-ate-st caution is obsoryed to 
avoid givin;: alarm. It-^ visual organs being ill-adapte<l to the 
light of day. and even tlic mellowetl ligLt of tlie W(.>od> )>eing too 
powerful a i^timuhw, it is certain that it mu^t depend upon other 
niiaijs for the detection of danger. The organ of hearing, which 
i>^ well develoi»ed, is assuredly called into requisition. This si>ocie8 
makers its appearance rather late in the bcason, when the ^un haa 
iibtaiued ('on"*ideruble power, and retires early, frequently as early 
a-» the iir»tL of September. 

Family TUOCHILID-K. 

Subfamily TKociliLiNiE. 

Trochilas eolnbris, Linn. 

This U'atitiful little species, wLich is the only one of its family 
liniitid to this bectiou of country (K. Peuu.), makes its ap|>carauce 
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writer has never startled it in the open fields. The dull and 
sombre shadows cast upon the ground by the fluttering leaves of 
the trees, with the faint streaks of light that come and go between 
their interstices, combined with the dark colors of the leaves that 
repose upon the soil, create a sort of gray light, which beautifully 
harmonizes with the natural tints of the bird. In my travels I 
have often observed a whip-poor-will to start up within fifteen 
paces of me, and after flying a short distance on swift and noise- 
less-pinions, to alight upon the ground. After indicating the spot 
by a certain bush or fallen limb, I have stealthily approached, 
straining my vision to its utmost capacity to gain a glimpse of 
the squatting bird, but before I could gratify my desire, she 
was up and ofi* again. Time after time has been so spent, but 
seldom has it been my fortune to witness the consummation 
of this desire. It has never been my lot to see the male and 
female together during the period of incubation. The merest 
apology of a nest is all that is constructed. By the side of a 
fallen and decayed- log, usually on the side where the deepest 
shadow is found, the female has been observed to deposit her 
eggs. A slight concavity is scooped out by her, and frequently 
lined with decayed wood, reduced to a powdered condition, the 
site being selected where a ready suppl}'^ of the material is at hand. 
There is never more than one brood in a season. The period of 
incubation ranges from fourteen to fifteen days. I have often 
been surprised while travelling to notice how conscious it is of 
approaching steps even when the greatest caution is obseryed to 
avoid giving alarm. Its visual organs being ill-adapted to the 
light of day, and even the mellowed light of the woods being too 
powerful a stimulus, it is certain that it must depend upon other 
means for the detection of danger. The organ of hearing, which 
is well developed, is assuredly called into requisition. This species 
makes its api)earance rather late in the season, when the sun has 
obtained considerable power, and retires early, frequently as early 
as the 25th of September. 

Family TROCHILID^. 
Subfamily TROCHiLiN-ffl. 

TrochiluB oolnbris, Linn. 

This beautiful little species, which is the only one of its family 
limited to this section of country (E. Penn.), makes its appearance 
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during the' early part of May, about the time the horse chestnut 
(^sculus hippocastanum) spreads . its rich clusters of fragrant 
blossoms to the vernal breezes. The small insects which frequent 
the blossoms for their honey, together with the honey itself, afford 
it a rich repast. It commences building during the early part of 
June, both birds working assiduously until the nest is completed. 
In- the spring of 1872, Master Charles Silverthorn, one of the 
writer's pupils, secured for the latter's collection at least fifteen 
nests, from a district scarcely one-fourth of a mile in diameter, 
thus showing the abundance of the species in this latitude. Some 
of these nests were saddled upon the moss-covered branches of an 
apple or pear tree, while the major part of them was found upon 
the branches of various species of oaks, chiefly Quercus rubra and 
Quercus alba. They were constructed of a woolly substance of 
vegetable origin, plucked from the leaves of Verbascum thapsus^ 
L., of almost immaculate whiteness. It is doubtful whether the 
soft down which appears upon the unexpanded leaves of the pop- 
lars is utilized, since the leaves are already developed in the gene- 
rality of cases when nidification commences. * The exterior of the 
nest is compactly covered by a thatching of bluish-colored lichens, 
possibly a Parmelia, glued thereon by a viscid saliva, secreted by 
the birds. I have never observed, as* some, the small woody fibres 
on the outside, which are said to strengthen the fabric. Occasion- 
ally a few cobwebs have been noticed, but the manner in which 
the lichens cohere seems to be all that is necessary. The nests are 
usually 1.50 inch in diameter, with a depth of 1.75 inch. Speci- 
mens have been taken fully 2 inches in depth. The internal 
cavity never exceeds | of an inch in depth, while instances are 
known of small nests with less than ^ inch. The writer has taken 
nests during the latter part of July, with eggs, but whether a 
second set or not he is unable to say, possibly the work of pairs 
that have been frustrated in their labors during the earl}^ part of 
the season. During the hatching period the male is in close 
proximity to the nest, and if any attempt is made to interfere 
therewith, is foremost and loudest in his cries of resentment, and 
even flies into the intruder's face with half opened jaws, requiring 
considerable effort to beat him off. His mate is of a more passive 
nature. The period of incubation, according to the writer's esti- 
mate, is about eight days. So susceptible to cold is the species 



108 PROCEEDINGS OP THE ACADEMY OP 

that I have known it to leave for the sunny south as eafi'ly as the 
10th of September. 

Family CUCULID^. 

Subfamily Coccyzin-s:. 
CoccyzuB AmericanuB. 

This species, a very common resident during the warm season, 
arrives from the south during the latter part of April, and retires 
to its genial warmth early in the fall, frequently as early as the 
first of October. In this neighborhood the nest is usually con- 
structed between the forked branches of Madura auraniiaca^ at 
an elevation of about ten feet from the ground. It is composed 
externally of small sticks and rude grasses, and lined internally 
with fine grasses. The male bird scarcely forsakes his mate during 
incubation, save to provide himself and her with food. When not 
thus engaged, he perches upon a limb of the same tree, within a 
short distance of the nest, ever watchful of her, and apparently 
ready to administer to her slightest calls. Feelings of the tender- 
est sympathy and tl!e most devoted atfection are niutuall}- ex- 
hibited. It is not shy and timid in disposition, but shows con- 
fidence in man by building close to his domains. .In the spring 
of 1872, from my school window I could command a view of a 
nest of this species, and observe the minutest details of its every- 
day life. My pupils frequently in their plays would pass under- 
neath the tree, while the birds were engaged in building, but so 
intent were they upon their work that they heeded not their 
presence. The nest was completed, eggs were deposited and 
hatched, and the young matured ; the parent birds evidently feel- 
ing as secure as in more sequestered situations. Such friendship 
as is here dis])layed should strike a sj-m pathetic cord in the bosom 
of relentless man, and induce him to throw around such unsus- 
pecting creatures the jcgis of his protection. The period of incu- 
bation is fourteen days. When the female is with young, the dut}' 
of feeding devolves upon the male, who, with the instincts of a 
faithful husband and father, administers with alacrity to their 
physical wants. 
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Family PICID.E. 

Melanerpes erythroceplialas, Sw. 

This beautiful species is of rare occurrence in the vipinity of 
Philadelphia during the breeding season. It is more abundant, 
however, farther west. In the counties of Union and Northum- 
berland, of the State of Pennsylvania, the writer has observed it 
in great numbers. There it is the principal species, as Colaptes 
auratus^ Swainson, is in the east. It arrives seldom earlier than 
the first week in Ma}', and soon begins to excavate a cavity in a 
tree for its nest. The place selected is ordinarilj' an apple tree 
close by the habitation of man, but occasionally a more secluded 
and retired spot. The writer has often observed the nests in the 
hollows of partially decayed willows upon the margins of ponds. 
The cavity ranges from ten to twelve inches in depth, being some- 
what wider at the bottom than at the entrance ; the latter being 
just wide enough to admit the body of the bird. Dr. Thompson, 
in his work entitled " Birds of Vermont," affirms that " the larger 
end of the Qgg is marked with reddish spots." This variety I 
have never observed. It may be an exceptional occurrence in 
more northern latitudes. From Samuels' description of .the site 
selected for nidification, it would seem that this species is of. a 

ft 

timid nature. Familiarity with its habits has convinced me that 
it is remarkably unsuspicious, and courts rather than shuns the 
society of man. In the month of August, not later than the 10th, 
in the Central part of this State, the writer has seen immense flocks 
of this bird, numbering hundreds, within an apple orchard, tap- 
ping the rough and fissured bark of the trees in quest of the insects 
that lurk therein. So tame and confiding were they, that it was 
possible to approach within a few paces of them without exciting 
suspicion or creating alarm. In the vicinity of the White Deer 
Mountains, in the county of Union, they abound in immense num- 
bers during the breeding season, and are the objects of protection 
by the farmers, for the good which they accomplish in the destruc- 
tion of myriads of insects. The period of incubation ranges from 
fourteen to fifteen days. The usual complement of eggs is two, 
occasionally three have been found. 
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U'ri>tifs of the simpler eompoiiiHls which most resemble it. to 
wliiih of them it owed its inorph<>h>gieaI properties; aihU ha%'iii^ 
iliviilril tliis (piostion. to write tlie formula for that mineral nn the 
-^pri'ies, ami coiisifk«r the other as a complex variety of it. 

1 append some few names of minerals with their old nnd new 
rational formulas generally compared, and in addition to the usual 
methiHl of writini^ these new formulas I have a<lded that form of 
grai»hie symhul which presents fewest typographical ditlicnltivs. 

old Formula. New Formula. 

Xiccolitc. 

NiAs Ni"..- As'— As»^.\i" or > ^ 

Ni.As, Ni'^ As' — As^' Ni^'ori ' 

As'" Ni»' — Ni'^' As"' 

Hreithauptite. 

\iSh (NiJ^'Sb;" 

Ni.Sl), 

Born it e. 
(Cii.,Fe)S (C»X' S." (Fc,)"- 

{ri...),"Fe;'S. 

(Keeah'ulated from one of the 
original records of analysis.) 

(Mialcopyrite. 

(\rS -I- FeS -^ FeS, (D) (Cu,)"_-- S/'.^ Fe./» S/« 

usually Cu.S -^ Fe.S, (Cu,)"Fe/'S, 

Harnhardite. 

2('uS-rFeS-; FeS. (C'u.)/' S/' Fe/^8 

* (Cu,),Fe,S, 

Calaverite. 

AuTe, To" -An"'— Te"— Te"— 

— All"' Te" 
Au"'Te"— Te/'Au'" 
(Au"'Te,"). 

Miargyrite. 
A-S-: SIrS. Ag'— S"— Sh"';=-S" 

Ag'Sli"'S;' 
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these minerals, and while the mass could have no crystal form of 
its own, the mutual ratios of the resulting compounds would be 
more constant as the process of decomposition was more perfect. 

It often results that in calculating a formula for a so-called 
species the results of analyses of specimens from widely distant 
localities, and made by different persons, agree remarkably well 
together, while the atomic ratio is such as to resist all efforts to 
bring these atoms into one homogeneous compound Often, too, 
the student sees clearly that he is dealing with a partially decom- 
posed mass, and would, perhaps, be justified in writing "a, per 
cent, of the mineral A with b, per cenl. of the mineral B dissemi- 
nated through it," but it is obvious that he must assign wide 
limits to a and b] and if the species possess that patent of genuine- 
ness, crystal form, unless he define those limits his formula loses 
its value. 

Take the case of smaltite. This mineral has very well-marked 
physical properties and unmistakable crystal form, and is an arse- 
nate of cobalt, iron, and nickel, but its per cent, of As varies from 
59 percent. (Salvctal & Wertheim) to about 75 per cent. (Karsten); 
the Co from per cent. (Rammelsberg) to 20 per cent. (Stro- 
meyer) ; the Ni from per cent. (Varrentrapp &. Stromeyer) to 
29.50 (Rammelsberg); the Fe from trace (Rammelsberg) to 18 
(von Kobell) ; Cu from per cent. (Lange, Booth, Karsten, &c.) 
to 2 per cent. (Jackel). Besides these very large varieties of com- 
position there are frequently found other elements with it, such 
as Bi and S. IIow is a formula to be constructed for such a 
mineral ? 

The only recourse is to the R's, and we have no less than four 
groups of formulas proposed by Dana, under one of which every 
smaltite yet analyzed can be brought. The first two of these are 
really identical, and differ only in the different proportions in 
which the analogous elements Ni, Co, and Fe, replace each other, 
and may be written RAs,. But the next group (C) has the for- 
mula RAs + RASj, and the third (D) RAs.^ + RASj. 

Independently of tlie presumptive evidence against such a mix- 
ture producing a beautiful octahedron of smaltite, where is to be the 
limit to such formulas ? Why not RAs + RAs2-|-^'^83+ etc. ? 
And would it not be well to adopt some more definite rule for 
assigning formulas to minerals of such variable composition ? 

Without naming these laws certain facts can be assumed on 
which to base them; 1st. If there is no single chemical formula 
which expresses the constitution of a crystallized mineral, then 
that mineral is a mixture. 2d. Its form is determined by the 
preponderance in quantity or in crystallizing power, or both, of 
one of its constituents. 3d. The mineral can only present its 
characteristics when the foreign ingredients are present under a 
given per cent. 

The plan would seem to be to deduce from the known charao- 



114 PB0CEEDIN08 OF THE ACADEMY OF 

Old Formula. Xew Formnla. 

Malachite. 

2CuO.CO, Cu." ~: 0." Z C'^ -f- aq 

Domevkite. 

(CuJ.As, A8"^-(Ciu)," As"' 

(Cu,)3"A8/" 

Dyscrasitc. 

Ag,Sb Sb'' Ag, 

Cnlciilated from original 
cord of analysis by Rammels- 
berg (No. iu Dana). 

Leucopyrite. 

FcAs, As'— Fe"— As' 

Fe"As; 

Linnaeitc. 

I'CoS -^ CoS. . Co"= S ."= Co" = S,"= Co" 

('o,S," 

Skutleruditc. 

C0A83 As; Co^^— r\>"' -As/ 

(CoO^As; 

iS^ivanite. 

(Ag,Au)lV. AgTe"— Au'"=Te" 

(Ag'Au'")Te;' 

Jaincsonite. 

L>( Pb,Fi)S -i Sb.S, rb"^S,"^ Sb'"— S"— Pb"_ 

— S"— Sb'"^S" 
with Fe H'placing Pb, or 
IM),"Sb;"S;' 

Chalcostibite. 
('uS-i Sb,S, (ru.)"=S,".-Sh;"- g/« 

(Cig"(Sb"»S,"V 
Roiirnonite. 

:;(rii.,rb)S .Sbs^ sb"' s," rb,"— s"— Sb"'= 

:. S.". (Cn.)" 

(rb,"(Cu.)'')(Sb'"s,"),'" 
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Old Formula. New Formula. 

(Antiraonial.) Tctrahedrite. 

4CuS + Sb.,S3 (Cig"=:S,"=SbV— S"— Sb^=S,"=(Cii,)" 



gii gii 

(Cu,),"Sb,S, 

(Arsenical.) Tetrahedrite. 

4CuS + As,S3 (Cuj"=S,"=A8^— S"— As^=S,"=(CuJ" 

II II 

(Cu,),"As,S, 
Witticbenite. 

301138+61383 S"=Bi"^— 8"— (Cll,)./^r 

-83"- Bi"^ 

(Cu,),"Bi,-83" 
Note. — Dana gives the atomic ratio of Cu : Bi : S : : 3 : 1 : 3. From bis 
seventh record of analysis (by Schneider), however, this ratio is 4 : 2 : 5. 

8tromeyerite. 

■(Ag,Cu,)S (Cu,)"=S;'=Ag/ 

((Cu,)"Ag./)S," 
NoU. — The atomic ratio expressed in Dana^s formula is Ag : Cu : S : : 
1:2:1, whereas from Stromeyer^s analysis it appears very clearly as 1 : 1 : 1. 

Dufrenite. 

Karsten^s Analysis D2. 
FeA-P0,+ 3H0 0"=:Fe./^- 03"^P^=0" 1 



•0" K(H,0) 



(((Fe,)-03)(P"0,")./").+ (H,0X 
Libetlienite. 

4CuO.P03-f HO From the atomic ratio. 

Cu : P : U ; : : 2 ; 1 : 1 : 5 
Cu,"^^0,: P^— 0"— IP 

(IICu,")(P''0,")^ 

Olivenite. 

4CuO.(P,As)0,+ n,0 ((H'Cu/^As^O,"), 

Cu,"3:0,^A8^— O"— H' 
Note. — Some P replaces As. 



Il'^; PiiiirEF.rrN'j? f»F the a-^aT'Emt of 

ft ' 

■•'»:. -'.:..«■ fJri'lfi'i.in :i:.ii Nti:j:i*.-;^ijfi:hi ^r».iii:lil fr«iiii the 
Tj . . . A.ii'Z'.ii 'y Vv'.:'. Mr-. .I,.- iJy IM«v. I». i\ i*'. 
'I..' .•- .•:,-i*!":i • f Mr. N. I!. Mn-j'-iiil-vr a» a iiiuinlicr of iii«- 

-A' ■:■••!;. y ^wi- •/riji'l .'lli'l ai-'-rJili'l. 




I'l'if. ("i.i'K i:'iv»- a ^.yiiMii^i-^ i.f tlio iv-^mIi of hi^ work in <'«niiifc- 
ti'Mi wiMj I laV'ltMi'-* I'ljiN-'l Striti" 'fii>l«ii:iial Siirwv iifthe Tvrri- 
I'll ii • flmiiiL' ^ h*' -fa-"ii *>{' I *»T:J. llf >tati«il ilmt thi- iiivrst i jnt inn 
r-n\i'ji'«l |ii iiici|'rilly tin* jtiIi «»ii'oli>i»y rif the* crflamm-i, i'iirt'iu% 

ijii' 11-. i!.', :ii,.| |ilii ii.' |ii>i'I"«N ill C'»N>ra«lo. Tiji* \vli«ili' iiiimh«'r 

ft\' ».| ii-ii-. Ill' \rrt«'lii:itri «i)ita![i(*tl w:»^ mim' iiitiitln-il ami tlrtv, «if 
wlijrh iiiiH't \ -livr ut'ii* nl till' tiiiu* ni-w to M-ifiifO. Tlic\iTol:n*roii^ 
«.|,i i-.i-- .M-n liotli t»'rr»>tri:il ainl iiciriiit*. ainl llie niitH^'ni.* wore 
iii<'-J li'iiiHPHi'*. Tlii-f iiiiiiilMri'I >» viiiiy-!iv«' spocir-, nl" whiih 
lilt \ -I". I'll wiTr Ui'W. Tln'V riiilir:ii"»M|, ;is r^In'flal a'Mitlolls to t lie 
fniii,?!. iiniiii-riiii'. rr|tlilrs an-l M'l mni'jii'f of :ill tin- «>rili»r'H. t'-|if»- 
• ii'ly /'«• ''i ••'•/•'/. li'fh niiit,\\\v\ < '-i ,'.' , r tf't, I in[>'irtaiit n'Mitit>ris 
WfM- tin- '.'i::;!!!! jr imriM'^l >''//ii/"»r',iA.»*y, ami iiiiinrroiis vitv small 
I niniriMiit 1 nllii'l to tin* Tr>i'inJi>f;t , Hf ^^:lt»■ll iliat llio •li'icovorv 
ol" ilif l;itl«T aiMnl \\ -t 1*1 HI lit T ri'^i'iiiManri' to llio iiii»M'oiio of 
If.'iijif tli:iii 1i:kI Imtii hi-ri'tufiin- •«ii|Jimsi'i| tn t*xi*»t. Tli*' i»\isti»in^! 
nf /.7m//m /■/»/ III :iiii| Ai" Kt'lf I'lmn nuvi- til*.' fauiia stmu'wlial «»li]er 
r:nii-» l)i:iii Tint til' Fran«*r. 

](•■ ^ta!(-<l t)i:it tli«' (ihlv irciiiiH of Il/Ml'iN tiiat coiiM lie ivoll 
aii:it\/iii i"* IIm' I** Ifni^nnrns, i'lH"'. junl tliMl tliis |irows to Ik* a 
imiii' ii* ijf lli»* 4*xi-«liiiLr friiiiilv "f ti» rrl'nhihihi , which i** now 
(-•HiliniMl to Mi'xii'o aipl (':iliri»riii:i. Ilnii'f, likt* inaiiv roiIiMiti^. 
hill Hiilikf Ihi- hiu'lMT iiiniiMiialia, th«'-ii' iiiiiH-riic li/.anls ha<l oun- 
tiiiii«>l with I'lit liitlr iiioilitiratiMii to iho pivscnt flay. 

Ill" :iUi» ili-fii^Nfil thf ml:*' «>1 the llri'lirvr r«nM'in% ^^tatint^ that it 
li.'i'l lui'h ori^inrillv t«'rni('il inioci-iit* l»v llir in't»h»|'i«its of Kiiii;*s 
*.uf\.y. :iinl I:it«'r lowrr iiiiiM-i>iii-. op ii|i|mt «'o<'i'iM', Ity Mar^h. \\%* 
li-(i| |inlili<«hi-<i it :!•. rorfiic in 1 *^T'J. aii'l ('<>ntt*M(hMl that it pivscntcil 
riritiiii^ \\hi«li iii'Iirriti- a >«iiim'W hat rarliiT :il:c thai) tliat of tlio 
f*:iii'« h:i'«iii. Ili* *«:ii<l that tht-ro were iiMinrroii*« }i:ii'alU'U of rcii*. 
n ..|ii.|ii|iu-_r ijriHTa ill thr two; tin* M*\<"iffJ\ l*(i/nnst/tift.^^ Ififfti' 

■ 'i '.••»-. .r/i/f ii'ii/'iM, J/i/njisnJ 1 1. <, i\in\ .l////y/'»i//*'»/'y'/"'."<. of ih*' l!ri»lj;fr 

! '1 niil i- iM. li*j»li"*<'nti"ii \\iv //»//i um'/h/i. J'til.tfffirrinm^ Ln/ihf»'ii*,i^ 
.1 ..''. f Hi ii'ht t imii^ ll'irnt'ttih* rinin^ aii<l A'htfus of thi? I*aris liasiii 
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• Old Formula. New Formula. 

Stephanite. 

5AgS + Sb,S, Ag,' = S,?'lSb^ 

Ag,'Sb^-S," 
Note — Dana's first record of analysis by H. Rose gives atomic ratio of 
Sb : S : Ag : : 1 : 4.2 : 5.2, but the indications are of a compound as above. 

Sartorite. 

PbS + Sb.Sg Pb"= S/^= Sb.;" Z S./^ 

Pb"(Sb'"S;Oa 

Brochantite. 

From Forcbhammer's Analysis (D 3). 
(3CuO.S03),+ CuO.HO The ratio of 

Cu : : S : H : : 3 : 9 : 1 : 6 
hence 

+ aq 
hence Cu3"S'''Oe"+(H,0)3 

Change of Habit in Smilacina bifolia, — Mr. Thomas Meehan 
remarked that this plant, as was well known, was usually terres- 
trial, preferring generally the vicinity of large trees. It propagates 
itself by underground stolons, advancing but a few inches eacb 
season ; the stolons of the preceding year dying as soon as a new 
one was made. lie had recently seen a case where the stolons had 
advanced from the ground, and up the trunk of a large chestnut 
tree, to the height of about two feet ; tbe original stolons for sev- 
eral years back having died awa}', and the plant taken in a purely 
epiphytal character. The rpots and stolons mostly had penetrated 
the coarse, rough bark of the chestnut tree, the leaves only being 
chiefly visible. The fact is trifling, and in old times, perhaps,. . 
hardly worth recording; but in these da3's, when the change of 
character in connection with the evolution of form had such a 
general interest, even this was worth recording. 



July 14. 

The President, Dr. Ruschenberger, in the chair. 

Seven members present. 

The following papers were presented for publication : — 

" On Fertilization of certain Flowers through Insect Agency, 
and other Matters Botanical." By Thos. G. Gentry. 
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" Description of a new species of Ilelix." T5y Jas. Lewis, M.D. 

'• On some Batracliia and Xematognathi brought from the 
Upper Amazon h}' Prof. Orton.'^ By Kdw. 1). Cope. 

The resignution of Mr. X. E. Alacomber as a member of the 
Academy was otfered and accepted. 

Prof. CopB stated that the snakes of tlie genus Sforrria, B. and 
G., are viviparous like Eutsenia and other tropidonotine genera 
to which they are allied. lie had frequently made this observa- 
tion, but had not placed it on record so far as he knew. He also 
statc<l that tlu* Colorado potato beetle had probably terminated in 
its eastern migiation, as it had appeared pretty well distributed 
in New Jersey the present season. 

Prof. Cope gave a synopsis of the result of his work in connec- 
tion with llaydeu's United States Geological Survey of the Terri- 
tories during the season of 187.*i. He stated that the investigation 
covered principally the paleontology of the cretaceous, eocene, 
miocene, and pliocene periods in Colorado. The whole number 
of species of vertebrata obtained was one hundred and tlfty, of 
which ninety-five were at tlie time new to science. The^cretaceous 
species were both terrestrial and marine, and the miocene were 
most numerous. These numbered seventy-five species, of which 
fifty-seven were new. They embraced, as es])ecial additions to the 
fauna, numerous reptiles and Mammnlia of all the orders, espe- 
cially Inscrfiijora^ Rodenlia^ and Carnwora, Important additions 
were the gigantic horned Si/mboro(fon>i^ and numerous very small 
ruminants allied to the Tragulidiw lie stated that the discovery 
of the latter added a stronger resemblance to the miocene of 
France than had been heretofore supposed to exist. The existence 
of Elftfht'.r in m and Anchiihcriiiin gave the fauna somewhat older 
facies than that of France. 

He stated that the only genus of lizards that could be well 
analyzed is the relfottaurus^ Cope, and that this proves to be. a 
memlicr of the existing family of GerrhonotiiJsc.^ which is nOw 
confined to Mexico and Calilbrnia. Hence, like many rodents, 
but unlike the higher mammalia, these miocene lizards had con- 
tinued with but little modification to tlie present day. 

He also discussed the age of the Bridger eocene, stating that it 
had been originally termed miocene by the geologists of King's 
survey, and later lower miocene, or upper eocene, by Marsh. He 
had published it as eocene in 1><72, and contended that it presented 
features which indicate a somewhat earlier age than that of the 
Paris basin. He said that there were numerous parallels of cor- 
responding genera in the two ; the Jfcaoni/jp^ Palaeomjopfi^ Hj/ror 
f7?v?/s, Achaniodon^ lli/optuxlua^ au<l Anaplomorphun^of the Bridger 
formation, represented the Hyienodon^ Palventherium^ Lophiodon^ 
Anthracotherium^ Hiiracotherium^ and Adapia of the Paris basin 
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respectively. The former Wcas, however, entirely peculiar in its 
Eobatiiliidse^ Baihmodontidee^ and Anchippodontidii'^ .and in its 
almost entire want of artiodactyles (none with crescent bearing 
teeth), while the French eocene possessed non-ruminating artio- 
dactyles, with crescent-bearing teeth, in its numerous Anoplotherii- 
dse and Hyopotamidse, He concluded that there were good reasons 
for regarding the facies as older than that of the Paris basin. 



July 21. 
The President, Dr. Ruschenberger, in the chair. 
Nine members present. 

Prof. Perstfor Frazer, Jr., made the following remarks : Tiie 
coal-cutting machine, designed by Mr. Jas. ]5rown, of Brazil, Ind., 
and photographs of which were kindly sent me by the inventor, 
and are herewith offered for the inspection of the members, con- 
sists of a steel or iron wheel set in a frame, connected with the 
pneumatic engine, which runs in rails lai<i parallel to the face of 
the heading, which in this case may be several hundred yards 
long. 

On the outer periphery of this wheel are arranged twenty or 
thirty triangular-shaped pieces of steel, united with it at one of 
their apices by a pin. In the middle of the opposite side, Which is 
curved, are firmly fixed chilled-steel teeth, which set themselves 
by friction against the coal to the proper position for cutting, as 
the wheel is rotated to the right or left. The motion is imparted 
by means of a small-toothed wheel which moves in rackwork on 
the under surface of the wheel. 

The machine is suitable for the soft coals of jointed structure 
(?.«'., the black coals), and is operated by causing the machine to 
revolve against the face of an exposure, and at the same time 
draw itself forward, by means of a rack and pinion attachment, 
to a middle rail. When it has undercut the coal as far as it can, 
it is caused to move sideways along the pair of rails first men- 
tioned until it has cut a channel an inch or two high, four and a 
half feet deep, and as long as the breadth of the heading. The 
blocks of coal are thus separated from the rest, except on two 
sides, viz., the upper and the rear sides, and a skilful miner can 
knock down with the pick huge cubical blocks, which are com- 
paratively regular, and suffer less loss by attrition in transporta-. 
tion. 

A-s in all pneumatic machines the escaped air aids materially in 
ventilating the mine. 



12" i'ii'1'F.r.i SNT.s i.r the academy of 



ON SOME BATRACHIA A50 KEM ATOGHATHI BXOUOHT 7&0M TH 

UPPER AXAZOH BY PROF. ORTOV. 

1*Y KI»\VAK1» I>. ritPE. 

l?ATr*ACIIIA. 

TJRODEUL 

Oedipus altunazonicQt. f\- t.ov. 

Ri'invMiJiril l>y till If spivimoiis. These are of slen<lor form 
with luiiir t:til aiul wvAk liiiil^. The lii^ils are palmate to the tips. 
Tlic he:i«l is :iii i loni^Mto i>v:iU nn<1 its width enters the length to 
the i:roiii nmir tliait >i\ tiine>. The einl of the muzzle is tiimul. 
mill liMirhnl ill iheini>Mii". the external iio.stril pierces each tumi«iitT 
nlnuc tht' lip. The vi murine troth are in two short arches lueel- 
in^ in the ini'MK- :iihI imt extciulinix oiitwanls l>cyoni1 the inner 
inaiiiin of tin- iitmr naiv-. ParM**phen<.>iils nnnieroiiH, the patclies 
iii»t <ii«»linL'iii>l:iil :iii!«riiirly. Thirteen e<)>tal folds, tlic oppre!»5vd 
fniit mill thill liinl>> fiuli ixT4'mlin:; ttvcr four of them. Tail swol- 
h'li at till" l'a»»e. a vtitiial oval in section. A «;roove aIoii<^ the 
ni(><li:in liiii- nf tlu' hark an<l tail. lK*nnal pores numerous. Color 
uiiifi>rin dark hrnwn. 

Total IcHiTili of a small spoi-iiniii .n**'J ni. : of Iieatl ami IkhIv. 
.n|«): ot* ln-a-]..M07 ; width of h^ail hrhiihl, .nM.">: length of foot limh, 
.om7. Li'iiutli o!" hrail aiul l»od\ of a lar^^er speeinieii, .050. 

Thi*« i> ihr in**^\ ^(Miihi'in known .salamander, the first ilisco- 
vrii»"| -^miih ofthu L-pialMi'. 

From Nanta. 

ANTKA. 

IJvKONUolLMIA. 

B^fo a^ua. I'ir.-l. 

Bu(o naricus. "i-"v. 

Bufc ni ir^'irit::'* r. I. -tir (fn.' ^ /'. ■ > I'tir. 

Bull/ tr.iuuloaus. ^) i\ 

Kn>in the Marafion. 

AiaiKKii\. 
Phyllonieduia icleroderma, Coj-c Tforva Aoad Nat. Soi.PhiU.. Iftifi-i. p. u*. 

I'loiii N;mla. 
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orbiculata^ Say, but will at once be distinguished by its somewhat 
translucent aspect, its umbilicus, and the noticeable lamelliform 
tooth on the parietal wall. Regarded as belonging in the sub- 
genus Mesodon, it will at once be recognized as the most diminutive 
known member of the group. It is not without importance, in- 
asmuch as it increases the list of rare species referable to Meso. 
don heretofore found in Cherokee Co.,* N. C, a portion of which 
territory forms what is now known as Clay County. The shell 
can scarcely be confounded with any known species. At the re- 
quest of Mr. Lea (who refers the shell to me for description) I 
name the species in honor of Miss Annie E. Law, whose earnest 
labors in this department of zoology merit a much higher recog- 
nition than this. 



Helix Clarkii, Lea, Helix Wheatleyi, Bland, Helix Christyi, Bland. 
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Ofteoc«pliAlaj pUnieepi. 'p n<T. 

A rriMpT -i»;ii'li-r -[*ii«:-. wirL l,,ri^ limbs, and tiie gener&I pr> 
liorti'ii,- oj' ■.:.♦: ■•j,»-<:ii.*i of //'/y/^'^/'i'/.-. Utra'l bruail acd {'laiic- ••n 
tli«: ii|jj»»r -iiilj*!: to r.li»,- -tr:ii:;jlit :\w\ ru^t.-iiiirnhtrctUthu* r-i'-tra-.^ 
Lun 111 r»L'i''ii i»*'irlv \«:rf.i<:al. T!i«; l'rMiit«>-jiariftaI l^ones are %>^<- 
iii-A, iiii'i t!.c ii.'i-::!^ ijifret on tli*.- iii:'i<l!t.' hht-; their «U{iorior ^urf^^Y 
i-> rij;;o«!»r i\I*.!i o-s-^itir ili.j>'>-i*, wl»irL in *<»iiie rasos as-um*.-'^ iLc 
tonu of rft'liatin'/ riii^^o*. i'St iiouln-n.- |'»-nelr:ilc'i the frt-v •i^-rzu. 
Till* l:il«rr;il njar-^in"* of tin: fi-oiito-|»arit;taU an? iu>iieat€r«l by -leSi- 
i'uXr iinL'iilar ri'l-^c-* inciirrfMl posteriorly. Tlie vonuTine t««rth 
form l\%o cm^t'l lr:in?»v»;rft«; >CTit.'i livtw^.-^'!! the posterior {Nirti<*n» 
of the iniMT n:*ie>. tlit-an^'le forwanl-> the outer limb a littlt' louder. 
Choaii;!' vrrv lar-je, '/W/a y//i///*^/i'/»'/i lialf the -^ize. Tongue oval. 
iMiint'I Urhih*!. Kye hir^e witli transpari-nl palpt-Kra, its iliamelcr 
e<{na! to the ^p:i<-e between it niitl tlie no^^tril, one-fourth ^^rt-ater 
than tliat of the lar^r*? nu'nibraniini tynipani. and one-fourth l»-9« 
than the frontal wjfltli. IJt'lIv and >ides eoars»-lv areolate. baek 
niiniiti-lv tiib<-r('idar. A short tubercular foM from orbit to behinU 
srajmln. rin;;rrs free; toes webbed to tlit- base of tlje ikmuiI- 
tiniatr phalanp; of the fourth di;rit ; tlr.^t (least) toe weMiod to 
di*«U, The hrti of the extended hind limb extends bevond tlie 
nin//.I<- ly th** dinmeter of the tvuihanum. No <1eriual friii^rcs or 

pr^MM'-^-r-.. 

Color above uniform dark lirown. concealed surface a of limlis 
>iniilar and without any markini^s. Si<les a little varieil with the 
white <d' the U-It. A li*rht border to the upper lip, and lighter 
line from tiie orbit to thi> an^le of the mouth; dermal sc-apular 
fold pah- lilted. lemur and tibia with dark cro^ssbands on the 
exposed Nurlace**. 

LriiLMti nf Ik-.u! niul Imily 0<M) 

" *• (iixial ti> aii^]r'oi'iM;in«lilile . . .017 

Wi.ltli »* lit " *• ... .011> 

b» nj'h nf iimz/If from «»rliit fH¥j 

nl iMn- liiiih 0:i7 

i'fh:in-l 0M» 

i>t hiii-l liml) O.i:; 

i.liiHii 0:j; 

ot tar-UH OIU 
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PitheeopoB tarsiuB, Cope, loo. cit., p. 113. 
Nauta. 

PithecopuB ooBlestis, sp. nov. 

General appearance and size much as in Phyllomedusa bicolor^ 
but tliere is no trace of parotid gland or line of crypts. The 
pigment of the upper surfaces extends on the humerus and the 
outer two toes of both limbs. Vomerine teeth present. Palpebrae 
not reticulate ; no dermal processes. Tympanum a vertical oval 
.3 to .25 of the diameter of the eye. Muzzle short, obliquely trun- 
cate to lip. It is reached by the elbow of the extended fore limb ; 
the heel only reaches the front of the orbit. First finger oppos- 
able ; first toe longer than second ; third with very small dilata- 
tion. Superior surfaces blue, sides yellow, with vertical purple 
bars. Concealed surfaces light maroon, with yellow spots ; on the 
posterior face of the femur in two series. Belly and throat sea- 
green, unspotted. Lower lip yellow bordered ; upper lip without 
markings. Upper eyelids yellow bordered. 

Skin smooth above, sides coarsely, belly finely areolate. Fore- 
arm and outer toe with a narrow yellow line on the outer margin. 
A similar one above vent. Length of head and body, .05Y ; of 
head to angle of jaws, .016 ; width of head at angle of jaws, .020 ; 
length of fore limb, .040 ; of hind limb, .080 ; of hind foot, .036 ; 
of tarsus, .020. 

From Moyabamba, Peru. 

Pithecopus tomopternuB, Cope, loc cit., p. 112. 

Abundant at Xauta. 
HypBiboas punotatiiB, Daadin, Dum. Bibr., viii. 552. 

Nauta. 

Hypsiboas crepitans, Wied. Beitr. Naturg. Braz., i. 525. 
From Nauta. 

Hypsiboas speotram, Reinhot. et LUtk. Viden. Medd. Nat. Forenifig Kjobenbavn, 
1861, p. 195. 

Yery nearly allied to, if not identical with this species. From 
Xauta. 

Centrotelma geographicum, Spix, Cope, Joufd Acad., Pbila., 1867, 205. 

From Nauta. 
Hyla marmorata, Daudin, Cope, Proceed. Academy, Phila., 1868, p. 111. 

Nauta. 
9 
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the posterior face of the femur, ami one large conflueut one on the 
front of femur and groin, which is on the former notched abo\'e br 

two or three black spots. 

M. 

Leiiirlh of head and boily 044 

** othcad to angle of jaws 015 

Width *' abovo angle of jaws 015 " 

Lcn^^th of hind hmb 070 

** loot 030 

** tarsus 012 

From Nauta. 

The species of this genus may be divided as follows : 

Fnii;rr?i wcljbfd. 8, ttn*iU,9u: 

Fin;:crs iwi*. t>, aurantiae^s. 

ill el extent ling to beyond muzzle. JS, ftthtr^^*. 
Ib-rl M'li ri'arliii):; viu\ ofuiuz/le. 

•^l.in smooth aliov*'. S.allfhii. 

Skin arrolate alH)vo. ^'. ruht r. 

iS. acitrtn'natu; 
8cy topis amantiaouB, DauJin. 

Nautu. 

Nototrema marsupiatnin, Derm. Bibr. Evp. (2en. riii. 698. 

N:mt:i: in two HpecimenH, the ethmoid is unossifled above, while 
there is no fronto-parietal fontanelle. 

Family CVSTIGN ATIIID-E. 
Subfamily Cystionathi. 

Buboaiai plicifrons, g**n. et fi». nor. 

Fi onto- parietal bones fully ossified, nasals separatcil. Xiphis- 
teriiunu au o>seous style with dihk. Auditory organs well de- 
vclopeil. A latui- ^lauil in the inguinal ngion; no tarsal shovels 
nor spurs. Maxillary, but no vomerine teeth. Form, toad-like. 

'riii.-^ jicnus it is evident presents characters of Liupcrus in 
dentition, Plvurtnlema in glands and feet, and Ci/stiynalhuM in 
< iMiiial •^truetun'. 

r/.fir. Sjitri/. — Head narrow, with elevated lores. Menibranum 
tMMjani oval, its lon^ axis directed upwards and forwards. And 
liiMily equal in len^rth to that of the eye. The latter equals the 
length from its border to the end of the (osseous) muzzle. Skin 



)« 
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This is the fourth species of the genus Osteocephalus^ Fitz, and 
differs from those previously known in the absence of palmation 
of the fingers, weaker cranial crests, straight canthus rostralis, etc. 

From Nauta. 

Scytopis funereuB, sp. nov. 

Vomerine teeth in short fascienti between the choanse. Fingers 
free. Head oval, muzzle narrowed; e3'es small, diameter equal 
length to muzzle and less than frontal width, twice diameter of 
tympanic membrane. Hind limbs long, the heel extending to con- 
siderably beyond the end of the muzzle. First (inner) toe nearly 
free; longest webbed to base of penultimate phalange. Areola- 
tion of belly fine, back with a very few scattered elevations. Dark 
brown or blackish with a broad black cross-band between the eyes 
and several across arm, femur, tibia, and tarsus. Femora uniform 
behind; a few black spots on the posterior part of the side. 
Throat and breast black punctated. 

M. 

Length of head to angle of lower jaw 012 

*' of head at angle of lower jaw 015 

"• to vent . .044 

Width of sacrum ' . . .008 

Length of hin^ leg 073 

'* ''foot 030 

" " . tarsus 013 

Distinguished from other species of the genus by its long lecjp. 
From Moyabaraba, Peru. 

Soytopis allenii, Cope, Proceed. Amer. Philos. Soo. 1869, p. 162. 

From Nauta and Moyabamba. 

Soytopis oryptanthuB, sp. nov. 

Allied to the last species, but with non-elongate flat head, and 
different coloration. The head is a long oval, and the diameter of 
the e^^e is only three-fifths the length from its border to the ex- 
ternal nostril, about .Y5 the interorbital width, and one and one- 
half times that of the membranum tympani. Vomerine teeth 
between nares. The heel of the extended hind limb marks the 
half the distance from orbit to end of muzzle. Fingers and first 
toe free. Uniform dark brown above, sides and gular region brown 
speckled. Groin and concealed surfaces of hind limbs black, with 
brillant yellow spots, three on the under side of the tibia, two on 
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the posterior face of the femur, and one large confluent one on the 
front of femtir and groin, which is on the former notched above by 
two or three black spots. 

Length of head and body 044 

'* ' of head to angle of jaws 015 

Width " above angle of jaws 015 

Length of hind limb 070 

" '* foot 030 

" *' tarsus 012 

From Nauta. 

The species of this genus may be divided as follows : 

Fingers webbed. S, venulosus. 

Fingers free. ^S^. auraniiacm. 

Ileel extending to beyond muzzle. S, fuiiereus. 

Heel not reaching end of muzzle. 
Skin smooth above. 8, alien ti, 

S, xsignattis. 

8. cryptanthuB. 
Skin arrolate above. 8. ruber. 

8. acuminatus, 
Scy topis amantiaous, Daudin. 

Nauta. 

Nototrema marsupiatnxn, Derm. Bibr. Evp. Gen. viii. 598. 

Nauta; in two specimens, the ethmoid is unossified above, while 
there is no fron to-parietal fontanelle. 

Family CYSTIGNATHID^. 
Subfamily Cystignathi. 

Bubonias plicifrons, gen. et sp. nov. 

Fronto-parietal bones fully ossiGed, nasals separated. Xiphis- 
ternum, an osseous style with disk. Auditory organs well de- 
veloi)cd. A large gland in the inguinal region ; no tarsal shovels 
nor spurs. Maxillary, but no vomerine teeth. Form, toad-like. 

This genus it is evident presents characters of Liuperus in 
dentition, Pleurodema in glands and feet, and Cystignathns in 
cranial structure. 

Char. Specif, — Ilead narrow, with elevated lores. Membranum 
tympani oval, its long axis directed upwards and forwards, and 
nearly equal in length to that of the eye. The latter equals the 
length from its border to the end of the (osseous) muzzle. Skin 



NATURAL SCIENCES OP PHILADELPHIA. 125 

everywhere smooth except in the following regions of the upper 
surface. A strong elevated fold from the superciliary border to 
the inguinal gland, below which on the scapular region is a boss 
like a parotid gland : A fold from the inner border of the eyelid 
to the end of the sacral diapoph3'sis ; a fold from the end of the 
muzzle to the end of the coccyx on the median line. A short 
conic tubercle stands at its extremity on the muzzle. Edge of the 
eyebrow with three dermal processes or " horns." There is a ridge 
extending along the inner border of the large choanje which sup- 
ports no teeth. Tongue a long oval, notched posteriorl3\ The 
middle of the forearm marks the end of the muzzle, and the heel, 
the tympanum. Digits all entirely free. 

Color above brown ; below pure white ; sides pure black, the 
color extending on the sides of the abdomen and then passing 
round in front of the femora, thus inclosing an anchor-shaped 
space of white. A black spot on the posterior part of the inguinal 
gland ; femora behind with a black band from one popliteal region 
to the other. From this, black bands extend to the end of the 
coccyx, one across the femur above, and a broad one across the 
femur below, near the knee. Tibia below black, with a yellow 
cross-band. Limbs above brown; forelegs black and white spotted 
below. 

M. 

Length of head and body 038 

*' ** to angles of mandible 013 

Width »' at " " 012 

Length of fore hmb 021 

" of hind limb 045 

*' of hind foot 022 

" of tarsus 008 

Two specimens from Nauta. 

The dermal plicae though strong are easily lost by stretching. 
Cyolorhamphns semarions, ep. no v. 

Form like Scaphiopus. The tympanic membrane wanting and 
the tympanic chamber occupied by muscle. Ostia pharj^ngea 
minute ; their depth not ascertained. Vomerine fasciculi minute, 
and between the small choanae. Tongue round, extensively free. 
Labial integument largely free and overhanging the lower jaw. 
Xiphistemum broad, emarginate base osseous. Limbs short, the 
heel reaches about to the angle of the mouth. Fingers free, toes 
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half palmate ; a free border on the inner side of the tarsus, and 
outer side of outer toe. Skin smooth except a few small tubercles 
on the occipital region. In the male there are numerous small 
homy points on the breast, and a large horny plate on each thumb, 
whose surface is roughened with crowded projecting points. 

Color olive-brown above, lighter brown below ; one specimen 
has a few scattered 3'ellow spots above. 

M. 

Length of head and body 048 

" of head to angle of mandible 012 

Width " at '* " 018 

** »' interorbital 004 

Length of fore limb 025 

*' of hind limb 068 

** of hind foot 032 

" of tarsus 012 

Two specimens from lake Titicaca. 

This species has a much less depressed head than the C. mar- 
moratus^ and probably a less developed auditory apparatus, and 
vomerine tooth series. The coloration is entirel}' different. The 
G. fasciatus^ Peters, is equally distinct, judging from the descrip- 
tion. 

Hylodes snlcatns, sp. nov. 

Distinguished for its very wide head and rugose skin. The 
form is stout, but the hind limbs rather elongate. The maxillary- 
borders are so expanded as to give the tympanic disks a partly 
vertical exposure. These arc vertically oval, the diameter a little 
less than that of the orbit. The latter is a little less than the 
length to the anterior nares. Choanal large, but little larger than 
the ostia pharyngea. Vomerine teeth in two short curved series 
entirely behind the choana*, and not extending outwards beyond 
their middle ; the}' approach nearl}^ inwards. Tongue round, entire, 
one-third free. Fingers very short without expansions. Heel of 
extended hind limb to nares ; expansions of hind toes well marked, 
with T-shaped phalanges. A peculiarity of the species is seen ia 
the strong ridge that extends along the superciliary border to the 
posterior border of the cranium, inclosing a groove with its fellow. 
Skin below areolate on the belly; above with numerous short, 
generally symmetrical folds, two of which cross the suprascapular 
region, two on the sides, two on each side the back, etc. The 
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sides of the head from the orbit to the angle of the jaws is covered 
with closely placed tubercles giving a rugose surface. 

Color, deep brown above, white below. Limbs crossbarred with 
brown ; femora pale, marbled behind. Lips without light border ; 
a pale spot below the interval between orbit and tympanum. 

M. 

Length of head and body 047 

** of head to angle of jaws 016 

Width of head at angle of jaws 025 

'* of head at interorbital 004 

Length of fore limb 024 

of hind limb . . . . . . . .075 

of foot 034 

of tarsus . .014 



(( 



(( 



n 



From Nauta. Evidently allied to the Strabomantis biporcatus^ 
Peters. 

Lithodytes conspicillatns, Gthr. Batrnch, Brit. Mas , 92, Yar. 

"Santarem, Brazil, No. 141." 

Plectomantis rhodostima, 8p. nov. 

General form ranoid, with oval head and full and truncate muz- 
zle. The head of the extended hind limb reaches to the posterior 
border of the orbit. Tympanum .66 the size of the eye^ which 
equals in terorbital width and length to nostril. Vomerine teeth, 
in two short curved series, on a transverse line behind the nares, 
and extending upwards as far as their inner border. Their size 
a little exceeds that of the ostia pharyngea. Tongue elongate 
oval, largel}' free. Skin smooth above and below. Toes before 
and behind, with well-marked dilatations, and without dermal 
margins. Color, above uniform brown, below whitish; muzzle 
blackish to the orbits ; femora dark-brown behind. A rose-colored 
spot in the groin, one on the superior face of the femur, two on 
the inferior face of the tibia, and one on the superior face of the 
tarsus. 

M. 

.045 



Length of head and body 



(( 



of head to angle of jaws 
Width of head at angle of jaws 

' ' of head between orbits 
Length of fore limb . 

of hind limb 

of hind foot . 

of tarsus 



(( 



(( 



(( 



.014 
.015 
.004 
.026 
.059 
.029 
.012 
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and moot in rr its fellow at the pubis. No spots or bands ou the 
uppor surraco<! 

M 

Lciiirth ot'licad nnd IhhIv 0*26 

ot'licail t(» ai];(lf'S ofjinvs ^10 

"Width (tflirjul at Jill 1,'U- o!" jaws • OOS 

I.rnirth of ton- liinli .OI.^ 

(►fhiiiillimh fW» 

of hind tV)i)t OI7 

From Xaiita. 

Dendrobates ipeciosns, Schmiilt, Drnk^chr. Acnd. Wif«. Wieo. 1S5S, p. 249. 
From 

Atelopns leminifenii, up. nov. 

Hotly oloii;;ato, limbs rather short; the muzzle iicarl3* reaching 
tlio iiiiibllo of the oxtoiidod forearm, and the heel marking the 
scapula. Tho muzzle viewed from above is rounded, truncate, 
and in profile soniouhat prominent; the nostril marking a line 
whirh fails behind tho symphysis of the mandible. The oyelid is 
thii-kcnod, and i-^ not pr(»minont; an<l the diameter of the ej'o 
equal ^« tho lon;;th of the muzzle and the posterior intororliital 
width. Thf elhm<>id appears to be ossifu^l to the end of the 
muzzle. Finjrors slightly, t<M?H lar«rely webbed, the web reaching 
the «-n<l of the first phalanjji? of the fourth (long) toe. Tongne 
narrow, oxionsivrly free; ostia |>haryn;joa smaller than tlie sm»U 
ehoana*. Skin smooth t-xoopt on the si<los, where there are 
nuuMTous olosely-plaood minute tuborolos from the hea«1 to tho 
^roin. A broad fold of skin oxtendin*^ from the side to the midiUe 
(»f till* lon^th of the femur. 

Abovr, dark-bi'own ; below, brown ish-oran<re. Sides black from 
head {n i;ioin; each tuben-h* of the skin yellow, resembling yellow 
urains. Limbs uniform btark. 

M. 

Li'iiirtti « if head anil h«»ily (V|0 

** nf head tu an::li' nt' jaws ...... .<NV!> 

Widtli nf h<ad at an;:Ii- oljaWf 009 

Lcni^th nt ton- liiidw . .O-^G 

ol liind liiulis 04-'» 

iifhind liM^ 0-21 

oltarMi-* 007 

From iM'tworii l>alsa Puorti* and Movabamba, Peru. 
Thi-* *»pooio»i han a much shorti-r muzzle and limbs than the .-I. 
,^jii,.nrtiis (I'KKotd. Aend. Fhilada.. 1-^71, p. 222); from Pcbas. 
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Color, above reddish to brown, in one specimen bright-red ; 
femora black behind, faintly pale-marbled ; front 6f f6mur black, 
a few black spots in the groin. Entire hind limb black, cross- 
barred. A narrow black bar from nostril to tympanum ; upper 
lip broadl}' black-bordered. Inferior surfaces dark-brown, with 
numerous pale dots, which may be wanting on the gular region, 
and inosculate on the femur. 

M. 

Length of head and body 066 

*' of head to angle of jaws 019 

Width of head at angle of jaws 026 

" of head between orbits 006 

Length of fore limb 035 

'' of hind limb .081 

" of hind foot 040 

" of tarsus 016 

From Moyabamba, Peru. 

Dendrobates trivittatus, Splx (?). 

This species agrees with the figure given by Spix, and differs 
from the description by Giinther, of the D, tinctorius^ to which 
the latter author refers it as a synonym. Thus the dorsal derm 
is closely areolate, and the ventral smooth, and the first finger is 
longer than the second. There are three longitudinal yellow 
bands, the outer springing from the orbits, the median from 
between them. The lateral extend to the knee, while another 
band extends from the lips below the orbit to the middle of the 
humerus. A yellow horse-shoe on the end of the muzzle; below 
black, with yellow spots on the limbs only. Femur with few spots 
behind. 

From between Balso Puerto and Moj^abamba, Peru. 

Dendrobates labialis, sp. dot. 

Skin minutely areolate on the upper surfaces, smooth below. 
Muzzle flat, moderately elongate, and broadly truncate. Tj-mpa- 
num one-fifth size of eye, which equals length of muzzle and 
interorbital width. The muzzle marks the end of the forearm, 
and the posterior edge of the orbit the heel. First finger longer 
than the second. The upper surfaces are colored by some pig- 
ment, whose distinctive character has been lost in the alcohol. 
Upper lip pale banded, the band extending through the axilla, 
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and meeting its fellow at the pubis. No spots or bands on the 
upper surfaces! 

M. 

Length of head and body 036 

*' of head to angles of jaws 010 

Width of head at angle of jaws • 008 

Length of fore Umb 015 

of hind limb 035 

of hind foot . .017 

From Nauta. 

Dendrobates speciosns, Schmidt, Denkscbr. Acad. Wiss. Wien, 1858, p. 249. 

From 

Atelopns seminiferns, sp. nov. 

Body elongate, limbs rather short ; the muzzle nearly reaching 
the middle of the extended forearm, and the heel marking the 
scapula. The muzzle viewed from above is rounded, truncate, 
and in profile somewhat prominent; the nostril marking a line 
which falls behind the S3'mphysis of the mandible. The eyelid is 
thickened, and is not prominent; and the diameter of the eye 
equals the length of the muzzle and the posterior interorbital 
width. The ethmoid appears to be ossified to the end of the 
muzzle. Fingers slightly, toes largely webbed, the web reaching 
the end of the first phalange of the fourth (long) toe. Tongue 
narrow, extensively free ; ostia pharyngea smaller than the small 
choanae. Skin smooth except on the sides, where there are 
numerous closely-placed minute tubercles from the head to the 
groin. A broad fold of skin extending from the side to the middle 
of the length of the femur. 

Above, dark-brown ; below, brownish-orange. Sides black from 
head to groin; each tubercle of the skin3'ellow, resembling yellow 
grains. Limbs uniform black. 

M. 

Length of head and body 040 

** of head to angle of jaws 009 

Width of head at angle of jaws 009 

Length of fore limbs 026 

'' of hind limbs 045 

" of hind foot 021 

" of tarsus 007 

From between Balsa Puerto and Mo3^abamba, Peru. 
This species has a much shorter muzzle and limbs than the A, 
sjnimarius (Proceed. Acad. Philada., 1871, p. 222); from Pebas. 
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Colostethns latinosns, Cope (?), Proceed. Academy, Philada., 1866, 130, and 1863, 
48. Colors not presented ; identification not final. 

Between Balsa Puerto and Moj-abamba. 

RANIFORMIA. 

Eannla brevipalmata, sp. nov. 

Nearly allied to the R, affinis^ but with the web of the posterior 
digits only reaching the bases of the ultimate, or in the fourth 
toe, the penultimate phalange. The membranum tympani is as 
large as the eye (not orbit) ; and tlie nostril is near the end of 
the muzzle. The extended hind limb brings the heel to the ante- 
rior border of the orbit, instead of the end of the muzzle, as in 
R, affinis. General color, olive ; below, white. Femora and 
tibiae marbled, with black behind. 

M. 

Length of head and body 049 

" of head to angle of jaws 020 

Width of head at angle of jaws 019 

" of head hetween orbits 005 

Length of fore limb . . . • 027 

of hind limb 074 

*' of hind foot 034 

*' of tarsus 012 

From Nauta. 
Bannla nigrilatns, sp. nov. 

Toes fully palmate to ends of last phalanges, or base of same 
on the fourth digit, lleel of extended hind limb reaching anterior 
border of orbit. Eye one and a half times the diameter of the 
tympanum, and equal to the length of the lores to the nostriL 
Muzzle truncate in marking the middle of the metacarpi of pro- 
file ; flat above the extended fore limb. First and second fingers 
equal ; a tarsal dermal fold. Skin smooth. 

Color, dark-brown ; sides black ; lower surfaces closely mar- 
bled with dark-brown. Femora and tibiae black, marble]^ behind. 

M. 

Len^h of head and body 048 

'* of head to angle of jaws 018 

Width of head to angle of jaws 018 

Length of fore limb 025 

** of hind limb 070 

*' of hind foot 034 

'* of tarsus 012 



132 PBOOEEDINGS OF TQE Ad^DSMT OF 

This species has the piilmation of R, affinis^ and the short logs 
of li. brevipalmata ; tlie tympanum is smaller than in either. 
Tlie head is lonjrer and the femur shorter than in the latter. The 
coloration is notal)l>' distinct. In neither of these sjMJcies <lo I 
find the dorsolateral dermal fohl of the B. affinis^ though thin may 
be due to the rather soft state of the specimens. 

From Nauta. 

NEMATOGXATIII. 

TriolioinyoteniB pardns, sp. nov. 

Origin of dorsal fin but little behind a point above that of the 
venlrals. Radii, D. 8 ; A. 6 ; Y. 5 ; A. 12; truncate. Head flat, 
entering the length without caudal fin 4.8 times. Diameter of 
orbit one-sixth length of head, and one-half interorbital breadth. 
Nareal beard extending backwards l)eyond ej'e, and the maxillary 
to the border of the sulK)perculum. Preopercular and o|>ercular 
patches full. Color above yellowish-brown, with three rows of 
dark-brown spots on the sides. Fins and lower surfaces pale and 
unspotted. Total length, .073; caudal fin, .011; head, .010; 
depth at dorsal fin, .011. 

This is one of the few species of the genus where the dor:>al fin 
is nearly immediately above the ventrals. 

From 

Triohomyotarns rivulatns, Cud., vol. iTiii. 495. 
From Arequipa, Peru. 

BnnooeplialnB melai, tp. nov. 

Kadial formula: D. 5; P. I. 5; V. 6; A. 7; C. 10. Head and 
shield are elongate oval, without prominent ridges or marginal 
angles. The anterior humeral tuberosity marks one-third the 
length to the middle of the shield at the basis of the dorsal ray. 
The width in front of the pectoral spine is a little less than .25 of 
the total length (including caudal fin) ; the length of the post- 
coracoid process is equal to nearl}' two-tbinls of the interspace 
betwi'cn them. The maxillary barbel exten<ls to the end of the 
basal third of the jK^ctoral spine; the latter oppressed, reaches the 
base of the ventral fins. Tail at anal fin wider than drop; com- 
pressed near the base of the caudal fin. Four rows of wartlets 
nil tin* sidfs, one of them on the lateral angle of the tail. Dorsal 
liii ncan-r the end of the muzzle than the base of the caudal fin by 
two-thirds the length of its base. 



NATURAL SCIENCES OF PHILADELPHIA. 133 

Color black, darkest on the sides; head speckled with paler. 
Total length .072; to caudal fin, .059; to dorsal fin, .028; to 
dorsal shield, .025; to line of anterior humeral tuberosit}', .008; 
to orbit, .003. 

From Nauta. The dorsal fin is apparently more posterior than 
in B, gronovii^ and there are fewer anal rays than in B. aleuropsis, 

Dysiohthys coracoidens, gen. et sp. no v. 

Char. Oen. — In general similar to Bunocephalus^ but there are 
no mandibular nor mental barbels. The head is depressed, but 
deeper than the narrow tail. 

Char. Spec?/.— Radial formula, D. 5 ; A. 7 ; C. 10 ; Y. 6 ; P. I. 
4. Dorsal fin bound to the back behind by its membrane, the 
base of its first ray a little nearer the end of the muzzle than the 
basis of the caudal fin. The head and neck shield is diamond- 
shaped, with truncate angles, and the humeral angles mark the 
middle of its length instead of an anterior point, as in Bunoce- 
phalus nelas. The anterior humeral tuberosity marks one-third 
the length from the end of the muzzle to the second dorsal ray, 
measured axially. The shield is peculiar for its strong ridges 
and scalloped borders. A high heel, with three prominences, 
divides it behind, while the scutum supports another. The poste- 
rior border presents two angles, and there is a ridge across behind 
the orbits. A ridge from each orbit meets its fellow, forming a Y 
at the occiput, and a ridge from the humeral process meets its 
fellow behind this point. The postcoracoids are longer than in 
B. melas^ their length equalling the width between them. The 
pectoral spinds extend beyond the base of the dentrals. The 
maxillary barbels extend to the base of the pectoral spines. The 
tail is quadrangular with a line of evantlets along the lateral 
angle. "Belly, tail, and fins, black ; throat and belly white speckled. 
Shield brown, with some paler specks. Total length, .055 ; do. to 
caudal fin, .046; do. to dorsal, .021; do. to dorsal scutum, .018; 
do. to humeral tuberosity, .010; do. to orbit, .003. 

Several specimens from Nauta. 

Zathorax nantiouB, sp. no v. 

Coracoid portion of the scapular arch only ossified so as to 
occupy the derm. Postcoracoid narrow, not excavated. A dis- 
tinct adipose fin. Prefrontal bone acutely pectinate on its upper 
face. Head (to end of casque) one-third length to middle of caudal 
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fin. Orbit one-third length of head (to gill oi>ening), and nearly 
equal interorbital width. Mandibular barbel to end of postcora- 
coid process ; maxillary to end of pectoral spine. Width of 
casque greater than the interorbital. Radii I). L. 6 ; A. 12: \. 
7; P. I. 4. Dorsal spine grooved, not dentate; pectoral spine 
strongly toothed extending Iw^'ond basis of ventral liu. I*ost- 
clavivlc with recurved teeth ; caudal fin truncate. Lateral shields 
2G low, leaving a broad naked band above and below them ; with 
a single strong median curved spine. Color brown alK)ve, with 
a vellow band along the middle of the side border red with black 
above and below. Belly white ; below the j)ectoral fin purple. 
Cau<lal fin with some vertical dark bars. Total length, .O.s2 ; do. 
to first anal ray, .045 ; do. to end of postcoracoid, .020 ; do. to 
base of dorsal fin, .020 ; do. to gill opening, .010 ; do. to orbit, .004. 
From Nauta. The less exposure of the scapular arch b^Mow, 
simple postcoracoid, etc., distinguish this fish from the Z. mnni' 
tof\ m. According to the description of Dr. (iiinthcr the Doras 
aatvri/rons pertains to the genus Zathorax, 

Bhinodoras niger, Valenciennes ; Qthv. ▼. 2u9. 
Nauta. 
One of the specimens is twent^'-five inches in length. 

Bhinodoras prianomas, sp. dot. 

Head long, extending (measured to the end of the oiK.M*cuIar 
fiap) the length of the short body to the origin of the upper an<l 
lowiT caudal radii, 2.5 times. The eve is one-seventh the length 
of the head, and is equidistant Injtween the end of the muzzle and 
the edge of the operculum, an<l is half the interorbital width. 
Lateral scuta 22 ; the first and last with rudimental spine ; that 
of the others strong and curved, the up|)er edge of the senium 
with two or three prickles. The scuta leave a wide naked space 
above and below them. Radii, D. L«; A. 10; V. 7; \\ I. 10. 
Dorsal and jn^etoral spines serrate to the base on their anterior 
edges; postdaviele with a longitu<linal angle, which supports a 
wM'ies of processes and spines, lleatl and casque rugose above. 
Maxillary barU'ls reach to beyond eye; the outer mentals are 
.or, as long. Color brown, paler below, with numerous vertical 
<lark brown spots on the hides. All the raye<l fins, and the back , 
al the base of the adipose, black. llea<l abt)ve and at sides grav 
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with numerous large brown spots. Length to base of caudal fin 
(marginal) m. .12 ; to base of dorsal, .07. 

From Nauta. 

One of the specimens from Nauta measures twenty-five inches. 

Corydoras ambiaons, Cope, Proceed. Acad. Phila., 1872, p. 280. 

From Nauta. 

Corydoras armatUB, Calichthys armatus. Glinth. Proceed. Zool. Soc. Lond., 1868, 
p. 231. 

Calliolithys asper, Qaoy. Gaim. 

Nauta. 
Hoplosternnm longifilis, Cuv. Val., OUnther, v. p. 228. 

Nauta. 

Hypoptoporna bilobatuin, Cope, Proceed. Amer. Philoso. Soc, 187. 
Lorioaria oataphracta, L. OUnther, v. p. 255. 
From the Maranon. 

Lorioaria rostrata, Spix, Oiinther, v. 256. 
Liposarons jeanesianns, sp. nov. 

This large and handsome species is allied to the L, pardalis, 
Cast, and L. variusy Cope, but presents a number of peculiar fea- 
tures. It is elongate and depressed, the head moderately so only. 
The head enters the total length (with caudal) 5.Y5 times ; while 
the greatest depth (in front of the dorsal fin) enters it eight times, 
the head being measured to the superior end of the branchial fis- 
sure. There is an obtuse canthus rostralis from the orbit to the 
nares, there is a strong nuchal angle (not a crest), and a low one 
corresponding to the outer border of the epiotic bone. The two 
nuchal scuta have two very low ridges each. The orbit is small, 
entering the length of the snout 6.5 times, and the interorbital 
width 3.25 times. The sculpture of the upper surfaces of the head 
consists of num^'ous close grooves forming various patterns. 
Two or three small spines on the interoperculum. Beard reach- 
ing the line of the front margin of the eye. Inferior surfaces to 
anal fin entirely granular. Scuta of the body in twenty-eight 
transverse and (at the dorsal fin) four longitudinal series. They 
have a low serrate keel which ends in a point. Six scuta between 
dorsal fins and fourteen between anal caudal. Radii D. II. 12; 
C. I. 14, I; A. I. 4 ; Y. I. 5 ; P. I. 6. Base of the dorsal enters 
total length 3.5 times, and equals the length of the head and nape 
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in front of it, exceeding the length of the pectoral spines by two 
interradial spaces. 

Color olivaceous above with numerous black spots, which inos- 
culate on the dorsal region ; below lighter with numerous closely 
placed black spots. Fins clouded. Head very closely radiate, 
banded and spotted. 

Total length .400 m. (15.75 inches) ; length to bases of caudal, 
.305 ; do. to anal, .200 ; do. to ventral, .140 ; do. to pectoral, .000 ; 
do. to edge of inferior lip, .034 ; do. to superior teeth, .011. Length 
of first dorsal spine, .071 ; humeral width, .077. 

Two specimens from Nauta, Peru. Dedicated to Joseph Jeanes, 
of Philadelphia, one of the most liberal patrons of students of 
the Natural Sciences in the United States. 

LiposarcuB sorophns, sp. nov. 

Size of the last species but much more robust and rough in 
character. The dorsal outlines arched, rising abruptly in a strong 
crest on the posterior cephalic scutum, and maintained by the 
rough lateral keels of the nuchal plates. The head enters the 
total length 4.25 times, and the greatest depth the same, five 
times. An obtuse ridge to nares and a low swelling on the upper 
part of the pterotic shield. There is an angular tuberosity on the 
upper posterior part of the orbit, and a low ridge on the inner 
side of each of the nares. Barbel only extending to line of interior 
nostril. Several strong spines on the interoperculum. Diameter 
entering length of side of muzzle four times, and three and a 
quarter times the interorbital width. Sculpture of the upper sur- 
faces of the head consisting of lines of minute acute tubercles, 
which are nearly obsolete on the interorbital. 

Lower surfaces everywhere rugose. Scuta in twenty-seven 
transverse, and four longitudinal series, all rugose with lines of 
points and each with an elevated keel-brush of small spines. The 
upper and lower series of lateral scuta are strongly angulate, and 
the sides are swollen from opposite the base of the dorsal fin. 
Five scuta between the dorsal fins and thirteen between the anal 
and caudal fins. Radii of fins ; D. II. 12 ; C. I. 14, I ; A. I. 4 ; Y. 
I. 5 ; P. I. 6. Dorsal fin longer than high, entering total length 
3.5 times and a little less than length in front of its first spine. 
Length of latter equal length of head to end of interoperculum. 
Pectoral fin stout, shorter than basis of dorsal fin by three inter- 
spaces. The lower caudal lobe is, as in L. jeanesianus consider- 
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ably longer tlian the upper. Color uniform black; upper caudal 
ray yellowish. 

M. 

Total length Ca^O 

Length to basis of caudal fin 298 

'». " *' of oval fin 200 

44 44 44 of ventral 145 

" " ". of pectoral . . . . . . . .070 

** ** ** ofedge of lower lip 040 

" to superior teeth 014 

" to first dorsal spine 075 

Humeral width ■ .093 

Two specimens from Nauta. 

Pleoostomm yiresoens, «p. nov. 

* 

Head wide, depressed, muzzle moderately elongate; body and 
tail rather elongate. There is a very obtuse occipital and nuchal 
elevation, while the post and preorbital angles are well marked. 
A few preopercular spines. Head below naked behind the mouth. 
Teeth numerous, acutely incurved. Posterior lip entire, smooth ; 
beard shorter than diameter of orbit. The latter is one-fourth the 
length of the head, and one-half the flat interorbital space. Length 
of head 4.25 times in the total minus caudal fin. Radii^ D. I. 7, I; 
C. L 14, I; A. 5 ; Y. I. 4; P. L 6. Basis of dorsal equal space 
between it and second dorsal plus one scutum, and equal the length 
in front of it to tlie middle of the interorbital region. Pectoral 
spine reaching a little beyond base of ventral. Scuta 26 — 4, with- 
out keels but with numerous rugose ridges. 
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AUOCST 4. 

The President, Dr. RuscnENBEROER, in the chair. 

Six members present. 

DimorphUm in the Leav*'s of Acer Pennsylvanicum^ Lin. — 
Mr. Thomas Meehan exhibited some branches of Acer Pcnnsvl- 
vanicum, Lin. (A, ttfriatum, Lamb), which had a remarkable sys- 
tem of dimorphic foliage, and which he l)clieved had lieen gener- 
ally overlooked. 

The flrst pair of leaves developed after the bursting of the bud 
in the spring, were larger and more i)erfectly developed than any 
subse(picnt ones. In I) is specimens they were about six inches 
long and five wide, and strongly three-lobed towanls the a|)ex. 
The next pair, however, were usually lance linear, in the s|)ei*imens 
exhibited about five inches long and less than two wide. Occa- 
sionally there was a tendency to the pro<hiction of a pair of lol>es, 
but usuall}' the margins were entire or sparsely serulatod. The 
third and subsecpient pairs of leaves partook of the form of the first 
pair, though seldom so large. He had examined several hundred 
of 3'oung trees, and all had this singular dimorphic condition, the 
second pair in all cases having this peculiar narrow form. 

It was worthy of remark that in plants with alternate leaves, the 
leaves with their axial buds were generally about the same size. 
In some few instances there were variations in the size, esi)ecially 
in the one-third arrangement of the leaves on the stem. lu opiK>- 
site leaved plants the rule was the other way ; one bud or one leaf, • 
either in the blade or petiole, being larger or longer than the other. 
In the maples this was especiall}* the case. At times the i>etioles 
in some cases would l)e not more than half the length opposite. He 
had found this especial peculiarity, however, in no other 8|)ecie8 
but A. I't'tinsijiranirum that he had l>een able to examine, which 
included most in common cultivation. It might l)e in A. spicatum^ 
Lam., which he hn<l not been able to examine this season, and 
which he supi)08C<l to l>e but a variety of ^. Pt^nnsylvanicum. 



AUOLST 11. 

The President, I>r. Ul'schenbekger, in the chair. 
Seven members present. 
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August 18. 
The President, Dr. Ruschenberger, in the chair. 
Fourteen members present. 



August 25. 
The President, Dr. Ruschenberger, in the chair. 
Twent}' members present. 

On Pectinatella magnifica. — Prof. Leidy exhibited a living 
specimen of the fresh-water ciliated polyp, formerly described b}' 
him. under the name of Pectinatella magnifica. It was obtained 
by him this morning from the mill-pond at Kirkwood, N. J., on 
the Camden and Atlantic R. R. The specimen, about four inches 
square and three inches thick, is a fragment of a large colony, 
which enveloped the submerged trunk of a tree. The entire 
colony was estimated to be about six feet long, and from six to 
twelve inches in diameter, including that of the tree trunk, which 
was about four inches. Several branches of the tree were also 
invested with extensions of the colony from six inches to a foot 
in length. Pectinatella is by far the largest of all the known 
fresh-water ciliated polj'ps, and, indeed, is not suri^assed by any 
of the marine forms known to us. It has not been determined 
whether the huge Pectinatella colonies start each from a single 
individual, or are the result of the confluence of a number of 
small colonies. On the approach of winter the colonies die and 
undergo decomposition, in which process the remarkable winter 
eggs or statoblasts are liberated. These are provided with 
anchor-like spines, by which, as in the case of the eggs of skates 
and sharks, they become attached to various fixed bodies. 

On a Parasitic Worm of the Eouse-Jly. — Prof. Leidy remarked 
that since it had become well known that many parasitic worms 
passed different stages of development within several different 
animals, he had from time to time sought for the sources from 
whence the more common thread worms obtained entrance into 
the human body, but thus far without success. The Trichina 
spiralis^ discovered in man in 1833 by Mr. Hilton, and described 
and named by Prof. Owen in 1835, was first found in the hog by 
Prof. Leidy in 1846 (See Proc. A. X. S., iii. 108), but it was not 
until some years subsequently that it was determined that man 
and the hog acted reciprocally as hosts for the Trichina in its 
different stages of development. 
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In exaijiiijinir TarK-us eoir.ni''n ar.:n-ial? of ocr houfeLoI-l. rrr.f. 
T>'dv haii f'Mih.i a :i*rea«i w...rn:. ii-fvstir.j :be con*ni''»n hMU-^e-Cv. 
Thv wr.rrn i-? from a .'.i.e lo iLc tc-i*::. of arj inch k'ng. arnl hvt-* in 
the iiroJx'?M.is of t:.e fly. Ii was foun-i ia Dutul*ers from «»De to 
ihrcH- in nifoui olc £y in fivo. Tht: j rtra'i'i:v w^a* first «ii'!-?..»verc\l 
in tl.«r hoiisv-flv "f In-lia, bv tht- Enr!:**:* naturalist, Mr. II. J. 
CarttT. wlio •it.-s-riJ'f'i it un«ler thv name of /"I'ana J/*/.«-;». an-l 
sii::i:*;rt<Ml tin: o|.ini'tn that it niiirht ?•!• the ^ownx- ^*f iLt- <iu:nea 
worm. Fi''ir n M-*hn' nj^ijt in liinn. Mr. Cart^-r >t:tte5 that he 
foil nil from two to tw^ntv of the w^niis in fiie flv uf thrc-tr. l»r. 
Plfsin:^ rclVrr*;-] t!*e [•nra-site to a nt-w ir^nus with the name of 
Ilnhnj >' mt M'ts'ft, Til*.- -^iiiiiMlar |'0>iiii>n in which tlif worm 
livo -ii;.'.:».-st» ih^: many un^'ii-iirctc'l j'iact-s wt* have lo 5>i.-ar«.h to 
rin<l the i»ar«:nta «>r oiSjirin^ of our own parasili-s. 

X'/tt^'*' "/ it'/in» Fr* !^h \Vn*'r lnf''iii'»ria, — Prof. LeiiiT remarkeil 
tliat a «*|»tMit s of Lin)iii:i«^. l»cloni:in'j: to tlic nnUT of whti^-l animal- 
culir-i, or Ko^ttoria, was fX<"«-C'iin;:!y abundant in our rivers. It 
liv»-^ in a tulK*. of it** own construction, attached to aiiuatlr plants 
and -lon»s. He ha'l not bt-i-n a\*\r to determine whether it was a 
dill* rent -|»ecie!» from the L. '• ra'"i'\'jlli of KurojK'. The latter 
is dt'-jcrihed a-s -olitarv, hut tlie common Limnia> of our river* is 
reniarkabh- for Ih** den-e hnnchis that it forms. In manv local!- 
lies of the Schuvlkill almost everv ^toue exhibits multitude> of 
such bunch»-s, |»endent from the sides and under part. The 
bunche-* are ronicai, and U'^ually one tul»e serves as a jK-diole, 
while the others hanir from it an<l often curve outwardly. From 
two or lhre4' to as manv as fiftv tube^^ mav be counted in a bunch. 
Thi<« fasciculated character mav di^tiui^uish the animalcule as a 
varii't}', wliicli mijjht Ik? named A. yoi-inlitt. 

The buiicheH of Limnias form a support for a multitude of 
oilier animalcules. Amonr; the latter, Cf»thurnia )>u:filln is quite 
common. Prof. Lei«ly had also observe<l upon the bunches on 
Heveral occasions the curious )»ranchin<^ infusorium dcs(Til>ed by 
KlirenU*r^, and also descril»ed and fijjured by Claparede under 
the name of Ih-iulrnanina radians. This measures a half a line 
or more in len;;llu and terminates in branchlets, each with a 
rounded end, from which project a mtUtitude of delicate raj's, 
extendin*^ as much as the one-twelfth of a line in length. 



Skptemiier 1. 

The President, Dr. Kuschenberoer, in the chair. 

Fifteen mcm))cr» present. 

I>r. \oL.\N, havinj; announced the death of Dr. John Hamilton 
Slack, njade the following remarks: — 
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Dr. Slack was born September 23d, 1834. After graduating 
from the Department of Arts of the University of Pennsylvania, 
he made a tour of Europe, Northern Africa, and the Nile, and was 
elected a member of the Academy in July, 1857. During the same 
year lie presented valuable specimens of Egj'ptian natural history 
and antiquities, for which the thanks of the Academy were formally 
returned. The next year he presented for publication a paper, 
which appeared in the Proceedings under the title " Catalogue 
and Notes on the Egyptian Antiquities in the Museum of the 
Academy." In the spring of 1859 he graduated from the Medical 
Department of the XJniversit}', and at once applied himself to the 
practice of his profession and the study of natural history. From 
this time until his removal from the city he was an active and 
enthusiastic worker in the Academ3^ His name appears in the 
Proceedings as a constant contributor to the museum and library, 
and also as the author of three papers on Mammalogy, the most 
important of which was a monograph of the Prehensile-tailed 
Quadrumana of South America. The work, however, by which 
be will be longest remembered as a member of the Society is his 
Handbook to the Museum, the first edition of wiiich appeared in 
1861 and was rapidly exhausted. A second edition was imme- 
diatel}' issued, and of this, also, several thousand copies were sold, 
showing that the Handbook supplied a want long felt, and which, 
in consequence of the partial rearrangement of the collections, 
again* exists. 

Di\ Slack was elected Librarian of the College of Physicians 
in December, 1864, and served until December 31, 18GT. He 
removed from the city in 1868 to his estate in Warren County, 
New Jerse}', which he named Troutdale, and where he resided 
until his death, on August 24, 1874, actively engaged in j^isci- 
culture. So highly was his work in this field appreciated that he 
was appointed one of the Fish Commissioners of New Jersey. He 
also rendered important service as Assistant United States Fish 
Commissioner under Prof. Baird, during the winter of 1873-74, in 
hatching nearly half a million eggs of the Salmo quinnat received 
from California, and in distributing the fry to various rivers of the 
Middle and Southern States. His contributions to the literature 
of practical fish culture during this time were numerous and valu- 
able. 

Dr. Slack was a gentleman of unusually varied attainments. 
Although he was most devoted to the natural sciences, he exhibited 
an active interest in literature and art. He possessed talents as 
a musical composer which, if cultivated, would have secured him 
a wide-spread reputation. As it is, his arrangement of Home, Sweet 
Home has rendered his name familiar to thousands who know 
nothing about his life-work. He extended hearty sympathj^ and 
valuable assistance to those who took an interest in the pursuits 
to which he was devoted ; and these, as well as more ad^'^nced 
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<itii'1ont.s ofnsittira] hi^^ton', who rtrcognizeil in him a Taluc-d asso- 
ciate. ^ ill hear of his death with uiifeigDe<l sorrow. 



September 'i. 

The Presi'hnt. r>r. KriiCHEXBERGEB, in the chair. 

Fourteen meuilKrr-? present. 

Thf following jiajiers were pre-ente«l for publication : — 
" Not«'?> on .Santa Vv MarU and aoiue of the Contained Verte- 
hrale Fo'jr^ils." fty K. iK Cojk*. 
*• On a new Variety of Helix." Hy James Lewi-^, M.P. 

Xoffrr t,f a licmnrhnhU' Amfrhn. — Prof. Leidy stated that in 
thi* larly part of last June, in examining; some material ohi:iined 
from a njill-[»ond at Absecom, New Jersey, he had observe*! a most 
wonderful annrboid animal, of which he had made note<*, but was 
not aljle at the time to make a drawing and satisfactory de^^crip- 
tion. Subsequfutl}' he sought patiently for two days in the same 
material for another individual, but without suc(ress. Last w«i*k he 
made a visit to the Absccom mill-pond to seek the curious 
amo-boid. and was so fortunate as to find it again. Prof. Leiily 
exIiilMted a drawing of the animal, and described it as follows: — 

The aniujal at n*st is spherical or oval, or constricted back of the 
middle, (n the «*plierical form it measured the one-fifth of a milli- 
metre in diameter: in the oval and constricted form it was a)K>ut 
one-fourth of a millimetre long, and one-sixth of a millimetre broad. 
It is white or cn*am coloriHl,oi>ac|ue. or translucent at the lH)nler, 
and was spotted green from foo<l balls of desmids. It moves with 
extreme slugr^ishness, and with little change of form. From the 
fore part of the body the animal was observed to project almost 
simultaneously a numl»er of long, conical, acute pseudoi>o<ls, alK>ut 
the one-tweltlh of a millimetre long. From the back part in the 
same manner a multitude of papillaform pseudopo<Is were projected 
alK»ut the one-tiftii*th of a millimetre long. All the pseudopods and 
tlM* surface of the Inxly everywhere bristled with innumerable 
minute spicules. Yxo\\\ time to time more or less obtuse i>ortions 
of the elear etlosarc were projected, and these likewise were 
oliHi-rved to In* covered with the minute spicules. The opacity 
of the aninml prevented the i;xhibition of a nucleus, if such exists. 

In general appearance the curious creature resembles one of the 
forms of /'/•/or/o/./vi paluMri^^ descriUnl by Prof, (irecf, in Schidtze*s 
J/« A/'*, vol. \. pi. iv., lig. *.•, but in this, minute spicules i>rojtet only 
from the poNterior dir»k-like extremity of the body, as tluy have 
also been observed to tlo in the corresponding part of Anveba 
*■///»*.-//, t>\' Wallich. un<l perhaps other species. 

The general spiculatc character of the Absecom amudioid is 
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probably sufficient to distinguish the animal generieally from 
Amoeba, and in this view the animal may be named Deinamoeba 
mirabilis. 

On the Mode in which Amoeba swallows its Food. — Prof. Leidy 
remarked that he had supposed that Amoeba swallows food by 
this becoming adherent to the body, and then enveloped much 
as insects become caught and involved in syrup or other viscid 
substances. He had repeatedly observed a large Amoeba, which 
he supposes to be A, princeps^ creep into the interstices of a 
mass of mud and appear on the otlier side without a particle ad- 
herent. On one occasion he had accidentally noticed an Amoeba, 
with an active flagellate infusorium, a Urocentrum, included be- 
tween two of its finger-like pseudopods. It so happened that the 
ends of these were in contact with a confervous filament, and 
the glasses above and below, between which the Amoeba was ex- 
amined, effectually prevented tlie Urocentrum from escaping. The 
condition of imprisonment of the latter was so peculiar that he 
was led to watch it. The ends of the two pseudopods of the 
Amoeba gradually approached, came into contact, and then actually 
became fused, a thing which he had never before observed with 
the pseudopods of an Amoeba. The Urocentrum continued to move 
actively back and forth, endeavoring to escape. At the next moment 
a delicate film of the ectosarc proceeded from the body of the 
Amoeba, above and below, and gradually extended outwardly so 
as to convert the circle of the pseudopods into a complete sac, 
ijiclosing the Urocentrum. Another of these creatures was noticed 
within the Amoeba which appeared to have been inclosed in the 
same manner. 

This observation would make it appear that the food of the 
Amoeba ordinarily does not simply adhere to the body, and then 
sink into its substance, but rather, after becoming adherent or 
covered by the pseudopods or bod}', is then inclosed by the active 
extension of a film of ectosarc around it. 

The death of Dr. Jeffreys Wyman was announced. 



September 15. 
The President, Dr. Ruschenberger, in the chair. 

• 

Twenty-three members present. 

On the Motive Power of Diatomes. — Prof. Leidy made some re- 
marks on the moving power of diatomes, desmids, and other algae. 
While the cause of motion remains unknown, some of the uses are 
obvious. The power is considerable, and enables these minute 
organisms when mingled with mud readily to extricate themselves 
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and riHo to the Hurface, where they may receive the iiifluent'e of 
iiglit aiMl air. In cxaiuiniiig the surface-inuil of n shallow rain- 
water i)Ool, in a recent excavation in brick clay, he found little 
else hilt an abundance of minute diatonies. IK' wasnot sufllciently 
familiar with the diatomes to name the* species, but it resi-mbltMl 
Xari'ula r/////o.<«. The little diatomes were very active, gliding 
hither and thither, and knocking the qtiartz sand grains about. 
Noticing the latter, he made some comparative measurements, and 
found that the Navicuhe would move grains of santi as much as 
twenty-five times their own superficial area, and probably fifty 
limes their own bulk and weight, or perhaps more. 

Dr. J. (iiiJBoNs Hunt made the following remarks: — 

Wliile examining, this summer, into the structure of ^ome of the 
so-calleil insectivorous plants, but more especially into the an.i- 
tomy of the genus Xcpcnfhrft^ \ observed a part which 1 have not 
seen expressed before, and of sufficient intere>t, perhaps, to go 
upon record. 

In the vegetable kingdom it is exceedingly rare to meet with 
glands which have distinct exrrrtory ducts. Some authors deny 
their existence entirely ; but in Xtjimihrs raJJIf'siamt, X. iiisfilla- 
tnrin^ and A'. pht/llami>hora^ and probably in all the si»ecies, arc 
Iwr^e cylindri<'al glands which pour out their secretion through 
ifif^finrf r.rrnfortj (hit'ftt. In -V. (liyfillntorid these glands are, on 
an average, about the one-thirty-fiflh of an inch long, and the 
one-twentietli of an inch wide, while the ducts measure abi>ut the 
one-thirtieth of an inch in length. In the Jifijflt*siann the glan<U 
and ducts are much larger. A dense tissue of cell*surround> an«l 
thoroughly imbeds these glands in Xt'/f*n}lht\<, and this i)eculiarity 
of position renders excretorv ducts necessarv for the secretion to 
find its wa}' into the pit<'hers. 

In the vegetable kingdom it is the rule for glands to be h»cated 
on surface?, luit in Xrpcnfhrt< where one system of glands is im- 
lnuhhtl the duct becomes necessarv. and so far as I know is the 
only instance of such ducts among plants. 



SKirrEMUEii 22. 
The President, Dr. IvL'sriiKNBK.RaEii, in the chair, 
riiirt^'-fivc meml>er8 present. 



'I* 



litmnrk'A an Sprnvft's — Prof. Leidv remarkiMl that the animal 
nature and structure of the «i»onges were first clearly nnule known 
by Mr. H. J. Tarter, of Hngland, and Prof. II. James (.Mark, of 
this country. The sponges are compound, flagellate infusoria. 
The sponge inftisorium had l)eeu appropriately named by Mr. 
Carter the bpougozoou, the exact characters of which were first 
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noted by Prof. Clark, and confirmed l\y Mr Carter. The spongo- 
zoon is a globular cell, surinomUed by a delicate cup, from the 
bottom of which projects a liagellum. The little animals are situ- 
ated on the interior of hollow spheres of the sponges sustained 
by the skeleton of the compressed animal, whether this be corne- 
ous, as in the common sponge, or whether it be siliceous or calca- 
reous. The observations of Prof. Clal'k had been made on a fresh 
water sponge, to which he had given the name of Spongilla ay^ach- 
noidea, Mr. Carter's observations had been made on both fresh- 
water sponges and the different classes of marine sponges. Prof. 
Leidy at first supposed that the sponge described by Prof Clark 
might be the one he had formerly noticed under the name of Spon- 
gilla fragilU (Proc. A. N. S. 1851, 278), but comparison proved 
them to be different. They are both of the same color, but the 
siliceous spicules of S. arachnoidea are stated to be tuberculate, 
while they are smooth in S.fragilU. Dr. Leid}^ had examined the 
spongozoon of the latter, and found that it presented the same 
essential structure as described by Prof. Clark and Mr. Carter in 
other sponges. 

Prof. Leid}' further remarked that he had found several speci- 
mens of the curious rhizopod, discovered by Cienkowski, and 
named hy him Clathrulina elcgans. Thej^vere found among Utri- 
cularia, but though retaining their stems were unattaciied and 
apparently dead. One of the specimens i)resented a peculiar and 
as yet unexplained character. On one side of the laticed head 
the orifices were capped with little inverted, hemispherical cups, 
from the top of which projected a funnel like the cup of the spon- 
gozoa. Prof. Leidy was pursuing his search for the living and 
attached Clathrulina. 

Prof. Leeds made some remarks concerning a remarkable mine- 
ral found in a bank of white sand near Fa^'ctteville, N. C. It was, 
in a])pearance, a rod of glass, four feet in Irngth and two inches 
in diameter, which was made up of a great number of irregular 
fragments. These fragments were highl}* polished on one side — 
the side apparent!}' turned toward the hollow axis of the rod, and 
excessively contorted on the exterior side. They consisted almost 
entirely of silex, the remainder being c.hieflj' oxide of iron. Ac- 
curate analj'sis sJiowed that the percentages of the constituents 
in these siliceous fragments and in the sand found in the hollow 
core of the rod were the same. On account of this identity in 
composition, and the incompetency of any other known agent to 
produce such a fusion of almost pure silex, it was concluded that 
this "rod of glass" was a result of lightning — a lightning-tube or 
fulgurite^ as such products have been called. 

Prof. Leeds also gave the particulars concerning a great eleva- 
tion of temperature which had occurred in the adit level of a lead 
mine in Missouri, where the heat had suddenly risen from 60° to 
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over 100^, and had compelled the workmen, for the time being, to 
suspend work. The earth was found to contain over 75 per cent 
of sulpliate of protoxide of iron, and the heating had been due to 
the rapid absorption of oxygen by sulphuret of iron, disseminated 
throughout the earth in a tincl}' divided condition. 

Change of Habit through Fungoid Agency. — Mr. Thomas Mee- 
HAN referred to a former communication in which he exhibited 
specimens of Euphorbia cordata^ or E. humiatrata^ collected by 
him in the llock}' Mountains, and which, normall}' procumbent, 
had assumed an erect habit on being attacked by a fungulus -^Eci- 
dium p]uphorbiie h3'pericifolia}. 

He now found that the common trailing Euphorbia of our sec- 
tion, E. maculata^ when attacked by the same fungulus, assumed 
the same erect liabit. There was an additional interest in this 
observation, from the fact that with change of habit of growth 
there was a whole change in specific character in the direction of 
E, hypt'Hci folia. In a comparison of the leading characters of 
the two species, we see that in E, maculata there is a profusely 
hairy stem, while that of E.hj/pericifolia is nearly smooth. The 
same is true of the fruit. The leaves of the former species are 
very oblique at the base — the latter nearly regular. The flowers 
are produced in all the axils. In the E. hypvrinfolia the stems 
have a tendenc}' to be nodose at the joints, while E, maculata is 
nearly free from this character, and tlie flowers are mainl}'' in 
heads at the ends of the branches. The E. maculata, after the 
fungoid attack becoming erect, also becomes nodose, and has the 
flowers on the ends of the comparatively' smooth branchlets, while 
the leaves have lost their pointed obliquit}' ; and, in short, all the 
characters make an intermediate between the two species. 

He said it would not be fair to assume, from these facts, that 
Euphorhia hypcrici folia was an evolution from E, maculata, but, 
as there could be no doubt that nutrition was one of the fac- 
tors in the government of form, we could sa}- that certain phases 
of nutrition, brought about by an attack of a minute fungus, 
would change the characters to the direction of those in that 
species. 



September 29. 
The President, Dr. Uusciienueuger, in the chair. 
Sixteen members present. 

There not being a sufTicient number of members present for the 
transaction of ]»usiness, in accordance with the Bj'-Laws, the 
meeting adjourned until October 0. 

On favorable report of tiie Committee to which it was referred, 
the following paper was ordered to Ijc printed ; — 
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NOTES OH THE SANTA FE MABLS, AND SOME OF THE CONTAINED 

VEBTEBBATE FOSSILS. 

BY E. D. COPE. 

The palffiontological and geological examination, conducted by 
the party of the U. S. Surve}', west of the north meridian, Lieut. 
G. M. Wheeler in charge, has already, during the present season, 
developed facts of interest, some of which are noticed below. 
The exploration has extended to the extensive lacustrine deposit 
in the valley of the Rio Grande, which has been termed by Dr. 
Haydcn the Santa Fd marls. This author describes the deposits 
as first appearing in the north near Taos, and continuing for an 
unknown distance southward, and occupying the valley between 
the Rocky Mountains on the east, and the Jemez range on the 
west, he regards it as late Tertiary, but without si>ecial determi- 
nation or co-ordination with the other known lacustrine forma- 
tions of this continent. 

Abundant material having been obtained by the party, it is 
easy to determine the fauna, whose remains are entombed in it, to 
be a part of that already- described by Dr. Leidy and the writer, 
as occurring in Dakota and Colorado, under the name of Pliocene. 
This conclusion is indicated by the presence of the genera Hippo- 
therium^ Frotohippus^ Procanielus^ Gosoryx^ Merychyus^ and 
known Pliocene species of other genera, among which may be 
mentioned Canis^ Aceratherium^ etc. In addition to species 
already known, a number new to science were obtained, of some 
of which descriptions are appended. 

Mftrtei nambianni, sp. nov. 

Represented by a mandibular ramus which supports three teeth. 
The anterior blade of the sectorial is rather obtuse. The first 
premolar is one rooted; the second and third are without pos- 
terior coronal lobe, but exhibit small basal lobes, both anterior 
and posterior. The anterior of the second is rather elevated, and 
the entire crown is directed obliquely forwards. Canine com- 
pressed. Mental foramina below the second and third premolars. 

Measurements, m. 

Length of three premolars OOG 

Elevation of anterior lobe of sectorial 002 

Depth of ramus at anterior lobe of sectorial . . . .003 
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This species is of smaller size than the" 3/. mustelinus^ Cope,* 
and the sectorial tooth less elevated and trenchant. 

CoBoryz ramosus, sp. nov. 

Ch<ir. Gen. — Inferior molars prismatic, 3-3 ; the premolars all sectorial, 
last Avith short brancli crests. Molars with basal intercohimnar tuber- 
cles. Horns superciliary, solid, branched. 

This genus was indicated by Dr. Leidy from a horn of the spe- 
cies known to him, the Gosoryx furcatus^ from the Pliocene beds 
of the Niobrara. The same, or a similar species, has left abun- 
dant remains in the Santa Fd marls, and, in connection with the 
more numerous C. ramosus^ has enabled me to determine the 
dental and other characters of the genus. 

After a careful examination of the horns of these species in ray 
possession, those of eighteen individuals (at least I find that of 
ten where the basal portion is preserved), the beam has been 
broken off and reunited by anchylosis in six. In most of these 
the spot is marked by a ring of exostosed tuberosities, like those 
constitutins: the burr of the deer's horn. The fracture has taken 
place in every instance at a point as far above the frontal bone as 
the burr of deer is situated, and is irregular in outline, higher on 
one side than the other. In some of the specimens the smaller 
antlers are also broken, and exhibit a similar burr, bitt the terminal 
portion is usually lost. In one specimen, a broken antler is an- 
chj'losed in the usual manner of overlapping ends. 

The horns are solid, the centre having a narrow spongy axis. 
The surface is dense, and marked by arterial grooves, but not 
pierced b}- noticeable foramina. 

It is evidently a question w^hether this genus should be referred 
to the hollow or solid horned Ruminantia, to the Bovidse or Cer- 
cidae. The horns might be regarded as those of deer, were it not 
for the occasional specimens without burr, while the teeth are both 
cervine and bovine. AVe may here draw such inferences as we can 
respecting the nature of the covering of the horn. That the frac- 
tured beam should not be lost, indicates the presence of some kind 
of covering to retain it. That this covering was not horny, is 
probable from the fact that the horns are branched, a structure 
impossible to the Bovulae^ since antlers effectually prevent the 
usual mode of increase of horn by additions at the base and 
removal at the extremity. That such covering protected arteries, 

' Hayden's Annual Report, 1874. 
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larhich aided in the prodaetion of the burrs, is also probable. We 
may thus believe it to have been dermal like that of the giraffe or 
the Anfildcapra at the perio^il of immaturity of its horn 3- sheath. 

It may be concluded then that the genus Cosoryr represents 
the ancestral type of the C'^rvidrVk\ and explains the origin of the 
remarkable type of horns of that family as follows : Ruminants 
with fixe<l horns of structure more dense and brittle than others 
of the same type, in their annual combats at the rutting season, 
very frequently broke the beams off not far above the base. The 
usual location of nutrition followed, which l»ein£: annuallv re- 
peated, became as periodical in its return as the activity of nutri- 
tion of the reproductive system. This activity ceasing, the horn 
being dense lost its vitality, the more so as the normal covering 
would have already perished in its distal portions. The natural 
consequence, the separation of the dead from the living bone by 
suppuration, would follow. This process would, however, probably 
reciuire a longer time for the establishment of its i>eriodical returi\ 
than the fracture and attachment of the existing horn. 

This appears to be the only explanation of the origin of the 
phenomena exhibited by the horns of the Cervidse, and is sug- 
gested by the si)ecimens of Cosortjx to be described. 

Char, Specif. — This species is larger than the C/urcaius^ Leidy, 
and exhibits two antlers instead of one, of which the first is jjiven 
off at a point much further from the base than in that species. 

The beam near the base is curved a little inwards, and is semi- 
circular in section, the outer face being slight l}- concave, the inner 
very convex. The base is situated a short distance, within the 
free superciliary border. The beam becomes more cylindrio, and 
then expanding in a fore and aft direction, gives off an antler at 
right angles, nearly parallel to the cranial axis. At a distance 
little over half the elevation of the first antler, the beam gives off 
a second, in a plane transverse to the axis of the skull. The 
terminal portion of the beam is cylindric, curved, and acute at 
the apex. 

Mandibles with teeth of two species of this genus were found, 
the smaller of which, occurring with the other portions of C/ur- 
catus^ belong to it. The larger differs in the elevation of the 
intercrescentic column of the first molar, which is worn into a 
loop at ordinary maturity ; .this may however be but an individokl 
variation. The diastema is long, and the ramus of that point 
quite slender. 



I 
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Look lUuneUr buc No. 1 OlS 

GlcTftUon of fir*t nnller from buc No. 1 

" of Hcond &niler trom first No. 3 . 
length of Irmilnal p«rt oftxitin No. i . 
" ofiiKilBraS-S, No. a . 
" nrmoliir8 4-S, No. 5 . 

" offinbniolBr 

WiaUi nf flftu moiar 

Ooforjs t«rH. >p- nor- 
RHtalili»tic(l nil the connected frontnl bones supportiog the 
horos of one sjivcimGii, t>n<l n-prvscnt^d hy portions of boms of 
two others. The former individual is larger than auy one belong- 
ing to the other species, and the siN^cies tti doubtlens the largest 
of tlie^gmns. The bornH stand above the posterior part uf the 
orbit, vrhicU excavates its base, and presenting a eonsidcrabln tnea 
descending into the temporal or zjgomatio fossa. There t> no 
ftvQ BiipcrciliAry rim ontsido of the base as Ui C ramogua. Cope 
Tlie aecllon of the beam near tbo biiae is a regular oval, the long 
axis directed longitudinally and a little outward in front. Tht 
beam is erect nlth a slight curvature outwards at the inner biiM 
only. So far na preserved it does not liranoU, Itut inny do ao Id 
its diatal jMtrtion which Is lost. The tiaaiiu i* moro Kjtongy in- 
teriorly than in the other species; sapra-orbitai foramco far within 
the Buporciliary border. 

Mftuurrptentt. 
Oiilpr wMth iMtween liases of bom corea 
Inner widtb between buei of Uoru cnret 
Width urtciupontl foua bclitaii bum* . . 
I^ng ilUmM»r lioni core .... 
Short (llam*ler horn core .... 
IjfQXtboftian prcwrrnl .... 

This B|>eci«s was as large as the AnUhcajir 
plains. 




An entire mandibular ramus with all the teeth preser%-ed, wa» 
fonnd in the same deposits as the preceding ajieclcs. Alulnrs sub- 
eiiual, ibort^rowned, tritnrating surface sigmoid. The apices, of 
tltff kigma on ttn- Inner aide, tul>ercular, and anterior to tbc outer 
apii'vs. First molar wjtb an additional transverse crest in fVonL , 
luclsor compressed, ouUr angle of unamel face rounded, s: 
Molar series oblique, rising anteriorly. 



ded.«iii«^l 
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* Measurements, m. 

Length of molar series 0050 

** of first molar 0018 

Depth below last molar (inner side) 0030 

" below first molar 0045 

** of incisor 0015 

** as diastema . 0027 

Panolaz lanctafldei, gen. et sp. hot. 

Char. Gen. Molars prismatic, transverse, except the first and 
last, each divided by a plate of enamel extending transversely from 
the inner side. Anterior molar longitudinal; posterior molar 
composed of two columns. 

This genus is represented by numerous teeth and portions of the 
cranium. It evidently belonged to the Leporidse^ and is allied to 
both Lepus and Falaeolagus. As the teeth are mostly separate, it 
is not easy to determine which is the posterior and which the ante- 
rior molar. Judging by the analogy of the known species, the 
determination as here made is correct; should the relations be 
reversed the species will be referred to Paleeolagits. 

Char. Specif. The teeth are curved, the convexity inwards. 
Inner face grooved, the groove occupied by cementum ; the out6r 
border compressed either without or with very shallow groove. 
First molar with triturating surface twice as long as wide with 
an entering loop of enamel on the inner side, anteriorly narrower. 
Last molar as wide antero-posteriorl}^ as transversely, the shaft 
curved backwards ; the posterior column sub-cylindric balf the 
diameter of the anterior. 



MeasuremenU, 

Diameter of middle molar i antero-posterior 

I transverse 

first molar i «">tero-po8terior 
( transverse . 



It 



last molar i ""tero-posterior 
(transverse . 



Length of crown of last molar 



Inch. 
.093 
.187 
.140 
.062 
.100 
.065 
.250 



This species is about the size of the northern hare. 

Cafhartei nmbroiai, sp. dot. 

Represented by numerous portions of nearly all parts of the 
skeleton, in excellent preservation. The beak from the frontal 
bone to near the apex is preserved ; it displays the depression just 
anterior to the nares, which marks the anterior boundary of the 
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cere. The ciilmcn is nearly horizontal to just beyond this murk* 
and then exhibits a gradual decurvature to the apex. The beak 
is stront^ly compressed, and the tomia strongly decurved, forming 
an open festoon, whose middle point marks one-fourth the length 
of the beak from the nares. The latter are directed obliquely down- 
wards and forwards, narrowing anteriorly, and having a prominent 
inferior Ixiunding ledge. The mandible is weak, the syroiihysis 
marking on half the length of the beak, from the anterior angle of 
the nan*s. 

The bones of the anterior extremities exhibit large and i>ower- 
ful projjortions as compared with the posterior, appropriately lo 
capacity for 8ustaine<l flight. The head of the humerus is much 
compressed, and the articular face is nearly divided into two by 
the deep bicipital groove. The head of the femur is small, and 
the rotular face, a wide and deep groove. The tibia is slender, 
the shaft much compressed, with a prominent ridge. The cuemial 
crest is short, and not produced downwards on the shaft. The 
<listal jiosterior bridge is narrow and oblii^ue. The tarso-met a tar- 
sus has a strong exterior crest which constitutes half the width of 

the shaft. 

Mi'a^uremcuU. Inch. 

Length of l>oak from Imso of culiuon ^ axial ) * * • ^•^'^ 

from cere to ajMix ( ) . . . 1.^ 

Depth of lM*ak at culmen 87 

of prenmxillary ut festoon To 

Lenj^lh of symphysis fiO 

of imres 37 

Width of palate at festoon ."VO 

of head of humerus l.Ji7 

*» of condyles 1.13 

*' of dibtal end femur 94 

of head of tihia 81 

** of condyles of til)ia 06 

** ** of tarso -metatarsus 7.'i 

Length of a flriit phalanx 1.12 

*• of seven gacral vertebra? 1.87 

** (»f two dorsal vertebra* 1.12 

Depth of a dorsal vertebra (total) 03 

** to roof of arch 44 

** <»f centrum of rfK)f of arch 2."> 

Width of *» ** »* 33 

Lenu'th of two cervical vert ebrw 1.12 

Dipth ** ** to aiK*x neural spine . .44 

of articular face centrum 17 

Width ** *» 25 



ProoJUTS, 18T4 



Conraia Fossils orihe Pebas Group 
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October 6. 
The President, Dr. Ruschenberoer, in the chair. 
Twent3'-nine members present. 

Wheat and Chess, — Mr. Thomas Meehan introdnced a subject 
which he said had never before, to his knowledge, heen brought 
directly to the attention of a scientific body — the popular belief 
that wheat will turn to chess. The scientific world might well be 
pardoned for deriding such an idea, for if so distinct a genus as 
Triticum can be found to produce a Bromus^ the most exaggerated 
notion of the "leaping" power of nature must be enlarged in con- 
sidering theories of evolution. Yet he might say he had seen 
many popular impressions, derided by men of science, prove true. 
When a boy his agricultural friends insisted that the same toad 
which would deposit its eggs in water when convenient, would 
bring forth its young alive when deprived of the water privilege. 
He had proved the fact by keeping toads in breeding condition in 
confineiuent, and counting the toadlets when certainly not more 
than a few days old. The idea was once derided hy intelligent 
men, but he believed most zoologists now admit that the common 
toad is oviparous or viviparous according to circumstances. In 
like manner in his youth he saw five young snakes, one after 
another, enter the mouth of the parent when alarmed. This was 
a universal belief of countrj' people ; yet only last year, on over- 
whelming evidence before the American Association, was it 
admitted as scientific truth. Again, during the past year we had 
seen how a popular belief in regard to an apparent elongation of 
tree trunks had proved to be true, though the popular reasoning 
was wrong. We now know that trees may sometimes be lifted 
from year to year by the gradual thickening of roots growing 
over a rocky base, so that a side branch, which in a young tree 
is opposite to a mark, ma}^, in time, be as much as a foot above 
it, as popular observation contends it sometimes will. With these 
things in mind he had held himself open to give even some trouble 
to get reputed facts with reference to this question of chess. He 
now exhibited one of several specimens sent him by Mr. Levette 
of the Indiana Geological Survey, and proceeded to point out 
that there could be no mistake about the branch from the wheat 
ear being Bromus secalinus^ the common chess, so far as the palea 
and glumes were concerned. In the flowers he had dissected he 
found no perfect grain to compare with wheat. In instances pre- 
viousl}' recorded there seems never to have been any dispute about 
the appearance from the wheat head being the real Bromus. But 
it had been contended that in these cases an examination had 
11 



154 PR0CKSDI5G8 OF THE ACADEMY OF 

sliown an accidental union of two calms, one from each plant, an<l 
which, in some way. had formed an apparent union one with 
another This appeared not to be the cai*e in the present s|)eci- 
men. In the wheat ear the small clusters of flowers inclosing the 
ultimate grain, came out at each bend of tlie zigzag rachis. The 
spike of chess appeareil to come out at one of these bends, the 
lowermost, taking, in fact, the place of one of these small clusters. 
It was not an accidental union of two distinct parts, but appa- 
rently a substitution of one part for another. Again the Bromus 
9ecalinu:i rarely gets as tall as wheat, especially so tall as this 
strong looking wheat hea<l had evidently grown. There was, he 
said, another remarkable fact connected with the popular reports. 
Many other grasses grow with wheat as well as Bromus y#*ra/i/iw^, 
the common chess or cheat. It was apparently as easy for any 
of these to l>ecome accidentally conjoined with wheat as this, but 
no case is brought forward. There was enough in appearance* he 
thought, tliat deserved further investigation. 

On Mr. Meelian*s motion, the specimen was referred to the 
Biological and Microscopical Section for examination. 

Xew Ormcih of Plnnta. — Mr. John II. Redfield called the 
attention of the Academy to some curious facts recently observed 
by Mr. C. F. Parker. On some low marshy ground near the Dela- 
ware River below this city, was dei>osited in the spring a large 
amount of mud dredgefl from the channel of the river. The mud 
was spread to the depth of several feet over a space of more than 
an acre in extent, for the purpose of raising the level. Later in 
the season over this whole area sprung up a growth composed 
almost exclusivel}' of two plants, viz.. Polygonum orienlale^ an 
East In<lian species (which occa<*ionally occurs on waste ground), 
and Clrome puDfjf'nif^a West India 8[)ecies of less frequent occur- 
rence. The former plant constituted the mass of the growth, 
though there ma}' have been more than one hundred plants of the 
Ch'omc scattered among the growth. One or two specimens of 
Qunmorlit romnea^ also a naturalized s|>ecies, were likewise 
noticed. Mr. Parker had also previously ol>servcd a similar case 
upon Smitirs Island, and also in two localities in Camden, where 
channel mud had l)een thus deposited. Mr. Redfield thought it 
an interesting inqnir}* as to whence the seeds of these plants origi- 
nated, and how tlicy had survived their long burial in the river 
mud. 

Dr. Leidy thought that as the vicinity had long been used as a 
place for the deposit of ballast from ships, the seeds might have 
laid n|>on the ground previously, and have Iwen quickened b}- the 
deposit of the mud. 

Mr. Mcchan referred to some recent discoveries as to the effect 
r>r oxygen in the gennination of seeds, and thought that perhaps 
the seeds of these plants, protected from air while burieil under 
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water, might, under exposure to the air, germinate. He referred 
to other cases of the springing up of new plants after the deposit 
of fresh earth, and suggested a mode of testing the origin of the 
seeds. 

Dr. Carson and Mr. Aubrey H. Smith called attention to the 
great change which, during late years, had occurred in the vege- 
tation of the neck below the city. 

On Asplenium ehenoides. — Mr. Redfield then alluded to the fern 
known as Asplenium ebenoides^ described some 3'ears ago b}' Mr. 
Scott, from a few plants found on the rocky banks of the Schuyl- 
kill above Philadelphia. Most of our botanists have doubted the 
validity of the species, and have supposed it to be an abnormal or 
hybrid form originating from Camptoaorus rhizophyllus (Walking 
Fern), and Asplenium eheneum^ both of which species occur abund- 
antly at the locality. Recentl}' a few plants of the same form 
have been found near Havana, Alabama, by Miss Tutwiler, and 
in precisely the same suspicfous company. Her account may be 
found in the Bulletin of the Torrey Club for May, 1873. Recently 
Mr. A. H. Curtiss, of Libertj'^, Va., has received from Alabama a 
frond of this fern, rooting at the apex^ precisely as the walking 
fern does. Mr. Redfield thought this fact tended to confirm the 
doubts already entertained upon the validity of the species. 

Notice of some Rhizopods, — Prof. Leidy remarked that since 
he had made a communication on Deinamceba mirdbilis he had 
had the opportunity of examining a number of additional speci- 
mens. All of them appeared to be variegated with twin spots of 
green, which he found to be due to the scattered joints of two spe- 
cies of desmids of the genus Didymoprium, swallowed as food. He 
had observed the animal swallow a considerable portion of a fila- 
ment of Didymoprium Grevillii. In another instance he had seen 
an individual eject upwards of fift}' joints of Didymoprium Bre- 
bissonii^ from three different portions of the body simultaneouslj*. 
Another peculiarity he had observed in the animal which had pre- 
viously escaped his notice. The body appears to be surrounded 
or enclosed in what might be called an atmosphere of minute spi- 
cules, which can be seen as a circle a short distance beyond the 
outline of the body. 

Prof. Leidy then presented drawings and descriptions of a 
number of Diflaugians which he supposed to be new. They were 
mosth' found in a pond in AbscHom Creek, New Jersey, and in 
the sphagnum on the border of the pond. Most of the same spe- 
cies were likewise found in a sphngnous swamp of Longacoming, 
and in the sphagnum on the border of Lake Hattacawanna, New 
Jersey. 

DiFFLUGiA VAS. Tcst composcd of angular quartz particles, 
generally coarse, shape pyriform, with the neck constricted where 
it joins the body; fundus obtuse; mouth large, circular. Ento- 
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Hare bri<(lit <^reen from the abinidaiicc of chlorophyl granules. 
Length of test | mm.; neck one-fourth to one-third the length of 
the test. Abundant in Absecora Pond, New Jerse}'. 

DiFFLKiiA OLLA. Test composed usually of angular quartz par- 
ticles, and occasional!}* of diatome shells; form pot-like, with a 
spheroidal body, a contracted neck, a large circular mouth, a 
rejected lip, ami obtuse, divergent spines projecting from the fun- 
dus. Kntosarc colorless. Length of test J mm. Abundantly 
foun<l with the preceding. The form is interme<iiate to Diffiugia 
vnrnixt and I). Uifjeniformii^ of Wallich. 

Catiiakia. Difflngians with a membranous, structureless test 
without adherent particles of foreign matter, 

DiFFLLGiA (Cathakia) PAPiLio — Test pale yellow, transparent, 
compressed pyriform, width less than half the breadth, border 
acute; mouth transversel}* oval. Kntosarc with many chlorophyl 
globules, and attached by many bands to the inner surface of the 
test. Pseudopods digitate. Length of test 0.112 mm., breadth 
0.072 mm., width 0.032 mm. The living animal, from its varied 
colors, is very handsome. Abundant in the sphagnum of Absecom, 
of Ijongaconiing, and of Lake Ilattacawaima, New Jersey. 

DiKFLUGiA (Cathauia) elegans. — Test pale brown, compressed 
bottle-shaped, width about one-half the breadth, border obtuse, 
surface with shallow conical depressions ; mouth transversely oval. 
Enlosarc colorless, or yellowish from the food balls. Length j^, 
mm. ; breadth ^\ ; width 3'^ mm. Very abundant among the 
sphagnum of Ai>secom, of Longacoming, and of Lake Uattaca- 
wanna, N e w J e rsey . 

Nebkla. — Diftiugians with an areolated test. 

DiFFLiGiA (Nehela) ansata. Tcst comprcsscd pyriform, width 
about two-thirds the breadth, laterally obtuse and furnished with 
a pair r>f handle-like processes projecting at the base of the neck, 
and extending nearly parallel with and about one-third the length 
of the body, colorless, transparent ; areoUe appearing circular or 
hexagonal ; mouth transversely oval. Kntosarc colorless, or yel- 
lowish from the food balls. Length 0.22 mm., breadth O.l mm., 
width 72 mm.; length of handles 0.04 mm. A rare form among 
the sphagnum of Absecom, having onl}* found it twice. Remark- 
able ior the large hollow handle-like processes of the test. 

DiFFLiGiA (Nebelai EgiiCALCEUs. Tcst comprcsscd pyriform, 
the width about one-half the breadth, colorless, transparent ; cir- 
cularly or hexagonally areolated, laterally acute and with the body 
carinaled. Carina deep and thick, an<l seen in the broad view 
of the test as a horse-shoe like pro<luction with the extremities 
free and projtcling into the interior of the test towards the mouth. 
Kntosarc colorless, or yellowish from the contained food-balls. 
Length \ mm., breadth 0.14 mm., width 0.072 mm. Also rare, 
and IouihI in the same locality with the preceding, with which it 
is equally remarkable, from the existence of the singular horse- 
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OCTOBEE 13. 

The President, Dr. Rcsche5BERGEE, in the duur. 

Sixteen members present. 

The SeilxTt Collection of Minerals, which was completed in 
1 S20, was received on deposit, and ordered to l»e preserred intact 
under that name as historic eridence of scientific progress. 

VariatioriH in Solanum Fendleri^ A. G. — Mr. Thomas Meehan 
haid that among other agricultural and horticnltnral plants the 
hJHtory of the potato was not clearly known. It was said to be a 
native of Mexico, Chili, and Peru, but he doubtecl whether it had 
been found anywjierc beyond all question indigenous. Solanum 
FfTuUeri^ A. Gray, had much in common with S. (uberotfum. The 
flowers and foliage differed chiefly in feeing much smaller in all 
their parts. He had plants un<ier culture for eight years, bat 
could not find any variation in the 8ha|)e and size of the tubers 
until this year, when they have l>egun to vary in the direction of 
the common potato, llitlierto, the tulters have been ronnd, about 
the ftize of a large bullet, and rugose from the imperfect tuber 
cells on the surface. This season the roots have varied in the 
direction of the common potato. They are oval and compressed, 
nnd one has reached a dimension of one inch wide and two inches 
long, and with the skin clear and semi-translucent as we see in 
more delicate potatoes. He thinks, however, that these facts do 
no more than suggest a possibility of the unity of origin of the 
Soltiniim Fendleri and Solanum tuberosum. The fact, that the 
former tubers will endure a temperature of zero in the ground, 
while the latter was so easily' de8lro3-ed 1)3' frost, might, indeed, 
l)e considered against such possibility' unless we could conceive 
of some physical change coexistent with a change of fonn. 

CryHtallization in Plants, — Dr. J. Gibbons Hunt remarkeil that 
the subject of crystallization in plants, though not new to botan- 
ists, is interesting because of the extreme beauty of these deposits, 
and, also, an account of the obscurity of their origin and true 
significnnce in the life-histor}' of the plants. The entomologist, 
perhnps, has need for alarm, l>ecauKe some Initanists assert that 
some plants devour the special objects of his study; but, I think, 
the iiiiiieralogiHt might feel equally jealous to learn that the all- 
devouring plants were busy ]>icking up his crystals from the 
itior^iiiiic kingdom, and using them, at least, to Ijeautify their 
c»wii liMMurH. 

1 won hi ask attention, at this time, to only one form of plant- 



NATURAL SCIENCES OF PHILADELPHIA. 157 

shoe-like production. It resembles the Difflugia carinata of 
Archer, but this appears to be devoid of the horse-shoe. 

DiFFLUGiA (Nebela) sphagni. — Tcst pale yellowish, compressed 
ovoid, width little more than half the breadth, ])orders obtuse, sur- 
face reticular; mouth large, transversely elliptical and with acute 
commissures. Entosarc bright green, from the multitude of chlo- 
rophyl grains ; pseudopods numerous, digitate Length ^^ mm. ; 
breadth ^^ mm. ; width ^^ mm. Very abundant among the sphag- 
num of Absecom. In some specimens the border of the fundus of 
the tcst is loaded with quartz particles. Frequentl}' the animal is 
observed in a passive state with the mouth of the test closed by 
an epiphragm, and the sarcode appears as a discoid ball yV ™™' 
broad, and ^^ mm. thick. 

DiFFLUGiA (Nebela) numata. Test colorless, broadly com- 
pressed p3'riform, about half the width of the breadth, borders sub- 
acute ; surface covered with oval or circular disks, resembling in 
appearance blood disks ; mouth transversely oval. Entosarc trans- 
parent, colorless or 3'ellowish from the food contents, attached by 
long bands to the inner periphery of the test ; pseudopods coarse 
digitate. Length | mm., breadth y^^y, width, 5'^^ mm. Abundant 
in the sphagnum of Absecom, and Lake Hattacawanna, New 
Jersc}'. A beautiful form. The discoid areolar structure is very 
variable, and is frequently mingled with more or less bodies of 
linear form. 

DiFFLUGiA (Nebela) barbata. Test colorless, circularly areo- 
latcd, slightly compressed bottle-shaped ; neck long, body ovoid, 
mouth oval ; surface of test everywhere finely hirsute. Entosarc 
colorless, or yellowish from the food contents. Length J mm. ; 
breadth of body ^^y mm., of neck -^^ mm.; width of body -^^ mm. 
Rare in the sphagnum of Absecom, New Jerse3\ 

DiFFLUGiA (Nebela) flabellulum. Test colorless, compressed 
spheroidal, broader than long and width less than half the 
breadth ; neck slight or nearly obsolete ; surface of test with round, 
oval and bacilliform areolae. Entosarc colorless, or centrally yel- 
lowish from food balls. Length of test y'j mm. ; breadth y'y mm. ; 
width 5^5 mm. Abundant in the sphagnum of Longacoming 
swamp, New Jersey. 

The business of the adjourned meeting of Sept. 29th having 
been resumed, Charles Dutilh, George Washington Smith, J. E. 
Mitchell, Jno. Leisenring, Charles Parrish, Charles Baeder, Wil- 
liam Adamson, Charles B. Baeder, Wm. B. Adamson, Charles W. 
Poultney, Karl Seller, M.D., and Mrs. Amelia D. Hockley were 
elected members. 

H. W. Hollenbush, of Reading, Pa., Prof. Peter MacOwen, of 
Somerset, East South Africa, J. Faj'rer, M.D., of Calcutta, and 
A. L. Siler, of Osmer, near Glendale, Utah, were elected Corre- 
spondents. 
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Kii^vliuann. afler his distinguished friend, and which name it still 
ivtuiiis, he found a considerable quantity in that canon also. He 
was Httmcteil by the light green cones, as distinguished from the 
purplisli ones of Abies grandisj but on climbing the trees, and 
eXHUiining the characters, he concluded it waa but a variation 
from .1. yrandis^ similar to what he was already familiar with in 
J. bdlsaim'a. Prof. Porter had also found it in Cheyenne Canon, 
iu 1S72; and, if really distinct from A. grandvt^ it is proljably 
mui'h more widely ditfused through the Rocky Mountains than 
has been supposed. 

FrrtiUzaiion of Gt^ntiana, — Mr. TnoMAS Meehan called atten- 
tion to the fact that the autumn-blooming gentians were now in 
tlower ; and a close investigation promised an interesting fiehl to 
the b(»tnnist. They belonged to the class with gelatinous pollen, 
auil which was now believed to require the aid of insects in ferlili- 
£Hti<»n ; but many of our species had closed corollas, which seemed 
to make fertilization bv this a^encv difficult. In connection with 
this subject he said Dr. Engelman had made some curious obser- 
vation^ on the gentians of the Kocky Mountains. All the large 
tlowered species (as Ut'ntiatia affuxig^ G, frigida^ O. Parryi^ etc.) 
have the anthers definitely fixed, and open outwards towards 
the corolla ; while those of the smaller species (such as G. oruta^ 
and neighljoring genera, Siveriia and Pleurogyne) have the face 
of the antiiers directed towards the ovary at an early stage of 
tlevelopment, but, on expansion of the corolla, are thrown over 
tiie tihiment, and then face outwards as the others. The sti^^ma 
is cloven, but the lol)es do not expan<l till several hours after the 
anthers have shed their pollen. Mr. Meehan finds the anthers of 
the large flowered eastern s|)ecies accord with Dr. Engelman's 
observations on the Colorado ones, in having the anthers fixe<l 
from the first outwardly, at least in all that he has been able to 
examine. 

Varintunm in Lrares of Ailnnthus glandulo»a. — Some leaflets 
gathered from the trees by Dr. II. Lefifman were exhibited, in 
which the usual lanceolate form was departed from, and a triangu- 
larly hastate, or aceriforra shape, assumeil. 

Sat*' on Drym^ampa. — Prof. Leidy stated that the oaks in the 
forests of New Jersc}*, during the last summer, were greatly devas- 
tated by the Dryocampa senatoria. In the early part of Septem- 
l»er, in passing along the e<lge of a forest skirting a cranlierry 
swamp, at Absec(»m, New Jersey, he had observed multitudes of 
the l)ryo<*ainpa lying <lead on the swamp ami all bristling with the 
hingiilar fungus Aclilya prolifera. 

The <leath of M. Elie do Heaumont, a correspondent of the 
Academy, was announced. 
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crystal — the cystolith — ao calleil liecaiise the aggregation of crys- 
tals is inclosed in a capsule or cyst witliin a special cell, and is, 
moreover, connected with its cell by means of a delicate dlameiit, 
differing in Ihis particular from alt other cell-con tents. 

In our common nettle ( Urtica) we meet with the ordinary form 
of cystolith. A simple aggregation of minute crystals — proitalily 
oxalate of lime — nearly circiilur in fonn, showing the capsule 
plainly which envelops them, and also the special cell containing 
the cystolith. About six hundred Bll a line an inch long, and 
four hundred are found in one square inch. Each cystolith con- 
tains about one lumdred individual crystals. At lowest estimate, 
therefore, forty thousand crystals exist in one square inch of 
nettle leaf. 

In Pilea muscosa — a near ally of Urtica — I find a type of cysto- 
lith differing widely from all forms heretofore described. They 
are elongated and bent, in form, like 
an Australian boomerang. They 
lie in cells measuring only the t'd 
of an inch long, and the g^g wide; 
and so abundant that quite one- 
tliiid of the entire leaf is occupied 
with them, Cysloliihs of this mag- 
nitude and singular form I believe 
to be unknown to botanists. The 
filament connecting each one with 
its celi-wall is apparent. 

What is the significance of these 

plant-crystals? — and there are 

others more numerous and more 

lieautiful — what their office in the 

loooih of M iBcb. life of the plant? what part do they 

act in supplying the salts of lime, 

potash, and soda to the tissues of animals? Will scientific agri - 

culture answer? 

The death of Thomas Sparks was announced. 

October 20. 
The President, Dr. Rusohenbeoqer, in the chair. 
Twenty-four members present. 

Abies concolor in Colorado. — Mr. Thomas Ueehan announced 
the discovery of Abien (Picea of Loudon) concolor in Glen Eyrie, 
near Pike's Peak, in Colorado, hj Dr. Engelmann. When, how- 
ever, he explored what was till then an unknown canon in 1811, 
and which by right of a first discovery he had named Canon 
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Engelraann, after his distinguished friend, and which name it still 
retains, he found a considerable quantity in that canon also. He 
was attracted by the light green cones, as distinguished from the 
purplish ones of Abies grandiSj but on climbing the trees, and 
examining the characters, he concluded it was but a variation 
from A. grandisj similar to what he was already familiar with in 
A. balaamea. Prof. Porter had also found it in Cheyenne Canon, 
in 1872; and, if really distinct from A, grandis^ it is probably 
much more widely diffused through the Rocky Mountains than 
has been supposed. 

Fertilization of Gentiana. — Mr. Thomas Meehan called atten- 
tion to the fact that the autumn-blooming gentians were now in 
flower ; and a close investigation promised an interesting field to 
the botanist. They belonged to the class with gelatinous pollen, 
and which was now believed to require the aid of insects in fertili- 
zation ; but many of our species had closed corollas, which seemed 
to make fertilization by this agency difficult. In connection with 
this subject he said Dr. Engelman had made some curious obser- 
vationp on the gentians of the Rocky Mountains. All the large 
flowered species (as Gentiana affinis^ G,frigida^ G. Far?*yi^ etc.) 
have the anthers definitely fixed, and open outwards towards 
the corolla ; while those of the smaller species (such as G. acuta^ 
and neighboring genera, Sivertia and Pleurogyne) have the face 
of the anthers directed towards the ovary at an early stage of 
development, but, on expansion of the corolla, are thrown over 
the filament, and then face outwards as the others. The stigma 
is cloven, but the lobes do not expand till several hours after the 
anthers have shed their pollen. Mr. Meehan finds the anthers of 
the large flowered eastern species accord with Dr. Engelnian-s 
observations on the Colorado ones, in having the anthers fixed 
from the first outwardly, at least in all that he has been able to 
examine. 

Variations in Leaves of Ailanthus glandulosa. — Some leaflets 
gathered from the trees by Dr. H. Leffraan were exhibited, in 
which the usual lanceolate form was departed from, and a triangu- 
larly hastate, or aceriform shape, assumed. 

Note on Dryocampa. — Prof. Leidy stated that the oaks in the 
forests of New Jerse}', during the last summer, were greath^ devas- 
tated b}^ the Dryocampa senatoria. In the early part of Septem- 
ber, in passing along the edge of a forest skirting a cranberry 
swamp, at Absecom, New Jerse}^, he had observed multitudes of 
the Dryocampa lying dead on the swamp and all bristling with the 
singular fungus Achlya prolifera. 

The death of M. Elie de Beaumont, a correspondent of the 
Academ}', was announced. 
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October 27. 

The President, Dr. Rlschenberger, in the chair. 

Twent3'-five members present. 

Chapter XI Y., Art. Y. of the By-Laws was amended to read 
as follows ; " Six members shall constitute a quorum. Except 
the election of members and correspondents, no question other 
than purely scientific shall be decided at any meeting unless at 
least twenty members vote ;" the words " except the election of 
members and correspondents" being added to the original article. 

The following paper was presented for publication : — 
"Synopsis of the Muridce of North America." By Dr. Elliott 
Coues, U. S. A. 

W. S. Bissel, Dr. A. M. Owen, U. S. N., James Dougherty, 
Daniel Maul, John Rothermel, John B. Robinson, Charles H. 
Howell, and Mrs. Elizabeth Y. Graham, were elected members. 

Dr. A. E. Carothers, of Saltillo, Mexico, was elected a Corre- 
spondent. 

On report of the Committee to which it was referred, the follow- 
ing paper was ordered to be published : — 
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ccflK. but in granules diflerenlly formed in the wheat, from thoe^e 
in th(; cheat. 

It in imp<')S8ible to conve>' in words, an idea of this difference 
in form. In the cheat the silica granules are larger and more 
abundant than in wheat. 

In the npjicr glumes of l>oth plants there are from three to nine 
vein**. In the wheat not more than one vein is liordered with 
stomata, in cheat every vein has on either side a distinct row of 
large stomata, and this |>eculiarity of structure is so distinctive 
that the botanist can pick from a bushel of the mixeii glumes of 
both plants, all that l>elong to the cheat, without |>ossibilit y of 
mistake. Other points of dissimilarity arc obvious, but I have 
stated enough to make a comparison with the doubtful outgrowth. 

In this douhtful outjjrowth from the head of wheat I find the 
obliquely ending internal cells in the upjwr glume, in the epidermal 
cells, silica de[)Osits identical in form and position with thecheat,and 
unlike the wheat, and every vein is bordered with a row of stoniata 
on either side. Every morphological element of the outgrowth 
corrcKponds in form to analogous elements in the cheat. 1 am 
comjjelled therefore to pronounce it undoubted Bromus and not 
Triticum. But I would report further. 

Seize now, very gently, this remarkable outgrowth, with delicate 
forceps, an<l out comes the Bromus from the Triticum, and the 
trick is exposed. The Bromus has been introduced into the Triti- 
cum artificially, and the cement employed to make the deception 
more secure still adheres in flakes to the artificial parasite, and 
resembles in appearances gum trogacanth. A beautiful fungus, 
moref)ver, has found a nidus in the gum solution while fresh, and 
is not found elsewhere on the wheat. The stem of the Bromus 
which was inserted into the wheat, bears on its epidermal surface 
minute outgrowths resembling precisely those on the correspond- 
ing parts of the plant which is separate from the wheat. Now, on 
nnturalbj internal surfaces such epidermic outgrowths never occur; 
I have no hesitation, therefore, in pronouncing this specimen cheats 
neither do I think the workman has been expert in his manipula- 
tion. 



November 10. 

The President, Dr. Ruschenberger, in the chair. 

Twenty-six members present. 

A pajKT entitled *' Description of a new species of Ilelmintho- 
phaga,'* by Harold Ilerrick, was presented for publication. 

Mountain Drainage of Eastern Tennessee and Western North 

Cnrolina, Ancient Burial Custom Joseph Willcox made some 

statements in reference to the drainage of the mountain region of 



NATURAL SCIENCES OF PHILADELPHIA. 163 



November 3. 
The President, Dr. Ruschenberger, in the chair. 
Twenty- six members present. 

A paper entitled " On new species of Noctuidse," by Aug. R. 
Grote, was presented for publication. 

The President read the following extract from a letter written 
b3' Prof. Edw. D. Cope, and dated " Camp near Nacimiento, N. M., 
Oct. 11, 1874 :" " I have been camped for some five weeks in this 
region with five men, forming one of Lieut. Wheeler's surveying 
parties. I find much of interest geologicall}-, paleontologically, 
and archffiologically, and have an agreeable location in a country 
with good water, timber, and grass, and, I may add, Indians. The 
latter are Apaches, Utes, and Navajoes, all friendly. I find many 
remarkable ruins of rude stone buildings of an extinct race, with 
great quantities of broken pottery. I discovered a ruined stone 
village of twenty-five houses arranged on the edge of a cretaceous 
sandstone hog-back, from six to twelve feet wide only, and 250 to 
300 feet perpendicular on one side, and on the other sloping at an 
angle of 45° to 60°, besides other ruins in regions now entirely 
waterless." 

Dr. F. V. Hay den exhibited a series of photographs of ruins 
similar in character to those spoken of b}' Prof. Cope. The 
builders were supposed to be tlie ancestors of the Moquis. 

Wheat and Chess. — The specimen of wheat ( Triticum) with a 
head of cheat {Bromus) apparently growing from a joint of the 
former plant, which had been presented to the Academy at the 
meeting of Oct. 6, liaving been referred to Dr. J. Gibbons Hunt 
for examination, he made the following report : — 

After rendering the chaff of both plants transparent, and tinting 
properly, so as to render every morphological element distinct for 
study, and after treating the doubtful outgrowth similarly, I pre- 
sent the three specimens to the memi)ers for stud3\ 

I will call attention to only a few points of structure in each. In 
the upper glume of the wheat, on the inside surface against which 
the grain lies, the cells are large, and are bounded at their ends by 
cell-walls nearly transverse to the long diameter of the cells. In 
corresponding cells in cheat the ends of the cells are bounded by 
oblique lines generally. In the outer or epidermal cells of both 
plants silica is abundant, the deposit occurring at the ends of the 
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and the genera Symborodon and MiobasileuB of Prof. Cope h^ 
long. 

Last summer, in passing through New Haven, I had an oppor* 
tunity of seeing the fossils referred by Prof. Marsh to Brontoihe- 
rium. Among them I saw an incisor tooth, which is like one in 
the museum of the Academ}'. The latter specimen accompanied 
some remains of Titanotherium from White River, Dakota. The 
crown forms an irregular hemisphere, and measures from 5 to b\ 
linos in diameter. 

The examination of the skull, described by Prof. Marsh, under 
the name of Brontotherium^ and an insi^ection of the sknlls, ex- 
hibited to tlio Academy last June by Prof. Cope, and referred by 
him to Symborodon^ confirme<l my suspicion that these two named 
goncra are s3'nonymous with Titanotherium. I also suspect from 
the cursory examination of the 8i)ecimens of Profs. Marsh and 
Cope, that the number of species will probably be reducetl to one 
or two. 

Notices of Bhizopoda. — Prof. Leidt exhibited drawings of the 
beautiful AvtinophrAan, Ctathrulina elegans^ described by Cien- 
kowski and other Kuro|)ean naturalists. It was found abundantly 
on Utricularia, at Abseoom, New Jersey. The more mature speci- 
mens liave a brownish or yellowish color. The spherical, fenes- 
trated, siliceous shell measures from j'gth to j'jth mm. in diameter. 
The interior Actinophrys-like Xxxiy is about j'^th mm. in diameter, 
and gives off a multitude of delicate rays which extend through 
the tenestm of the shell. The stem of attachment of the shell 
measures ^th of a mm. or more in length. 

The maturer s()ecimons frequently have others attached to their 
shell, U'^ualiy one, but as many as six were observed radiating on 
their slender stems from the parent shell. These secondary shells 
are slightly smaller than the others, are colorless, and often so 
delicate and transparent that the fenestrate character, if it exists, 
is invisible. 

In a numl>er of detachcil si>eoimens of Clathndina^ the shell 
was iHvupieil by a central, ray less, granular mass, from ^^ih to 
d^^th mm. in diameter. 

Vw^t, Lridy also exhibitiHl drawings of Actino*phatrium Ev:h' 
AorMM, which, though not so common as ActinofJkrys so/, is fre- 
quently found in the |H>nds and ditches in the vicinity of Phila- 
delphia. It varies ci>nsiderably in size, ranging from «j^th mm. 
to I mm. in diameter. Some exhibit a multitude of rays, others 
a few, and some oWerved, of large size, alive and active, were 
ullerlv ravless. 

l>rawiugs wer\^ also oxhibiteil of Acantho€y9tis virufift. This 
MMuarkablo rhizopinl occurs frequently in all the ponds and ditches 
in the vicinity of the city. It is either very polymorphous, or else 
jHMhnpH ^vvei-al s|Hvie« may be included* under the one name. 
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Eastern Tennessee and Western North Carolina. The Bine Ridge 
there attains its greatest development, both in width and altitude ; 
its width being from 50 to 70 miles, while more than 30 of its 
peaks attain an altitnde exceeding 6000 feet. The western border 
range, called the Smok}' Mountains, is as high as the eastern range, 
styled the Blue Ridge ; 3'et all of the streams that drain this region 
flow to the west, cutting deep gorges through the Smoky Moun- 
tains. Having visited this region on several occasions recently, 
Mr. Willcox observed that the eastern and central portions of it 
consist of gneiss rocks, while the western portion is composed of 
other sedimentary rocks. It is presumed that the former was up- 
heaved at a time long anterior to the elevation of the latter, and 
the drainage system, having once been established to the west- 
ward, continued its erosion during the subsequent elevation of the 
Smok}' Mountains. 

Mr. Willcox also stated that when recently' in North Carolina 
his attention was called to an unusual method of burial b}^ an an- 
cient race of Indians in that vicinity. In numerous instances 
burial places were discovered where the bodies had been placed 
with the face up, and covered with a coating of plastic clay about 
an inch thick. A pile <»f wood was then placed on top and fired, 
which consumed the body and baked the clay, which retained the 
impression of the body. This was then lightly covered with earth. 

Notice of Remains of Titanotherium. — Prof. Leidy directed 
attention to two fossils recently received through Prof Hay den. 
They consist of an isolated last lower molar tooth and a lower 
jaw fragment containing three teeth. The specimens are part of 
a skeleton, most of the bones of which were found about one 
hundred miles east of Greeley, Colorado. 

The last lower molar tooth is identical in character with that 
referred to Titanotherium Proulii {Ancient Fauna of Nebraska^ 
pi. xvii. figs. 8, 9, 10), except that its outer basal ridge is less well 
developed. The fore and aft diameter of the crown is three and 
one-quarter inches; the width in front 19 lines. 

The teeth of the lower jaw fragment are either the last three 
premolars, or the last two of these and the first molar. They are 
like the corresponding teeth of Titanotherium Proutii. In all, 
the crowns are bilobed. The series of three teeth measures, fore 
and aft, four inches and five lines. The first of the series meas- 
ures, fore and aft, 14^ lines; the second 16^, and the third 21 
lines. A large mental foramen is situated about an inch and a 
half below the interval of the anterior two teeth. 

These remains I suspect to belong to the animal indicated under 
the name of 3Iegacero2)8 coloradenais (Extinct Vertebrate Fauna 
of the Western Territories). This, from all the evidence I have 
thus far seen, appears to be of the same genus as Titanotherium, 
to which I also suspect the genus Brontotherium of Prof. Marsh, 
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and the genera Syniborodon and Miobasileus of Prof. Cope he- 
long. 

Last summer, in passing through New Haven, I had an oppor- 
tunity of seeing the fossils referred by Prof. Marsh to Brontothe- 
rium. Among them I saw an incisor tooth, which is like one in 
the museum of the Academ}'. The latter specimen accompanied 
some remains of Titanotheriiim from White River, Dakota. The 
crown forms an irregular hemisphere, and measures from 5 to 5^ 
lines in diameter. 

The examination of the skull, described by Prof. Marsh, under 
the name of Brontotherium^ and an inspection of the skulls, ex- 
hibited to the Academy last June by Prof. Cope, and referre<l by 
him to Symborodon^ confirmed my suspicion that these two named 
genera are s^'nonymous with Titanotherium. I also suspect from 
the cursory examination of the specimens of Profs. Marsh and 
Cope, that the number of species will probabl}' be reduced to one 
or two. 

Notices of Bhizopods, — Prof. Leidt exhibited drawings of the 
beautiful Actinophryan, Glathrulina elegans^ described by Cien- 
kowski and other European naturalists. It was found abundantly 
on Utricularia, at Absecom, New Jersey. The more mature speci- 
mens have a brownish or yellowish color. The spherical, fenes- 
trated, siliceous shell measures from ^^th to ^^^th mm. in diameter. 
The interior Actinophrys-likebody is about g'jjth mm. in diameter, 
and gives off a multitude of delicate rays which extend through 
the fenestra of the shell. The stem of attachment of the shell 
measures jth of a mm. or more in length. 

The maturer specimens frequentl}* have others attached to their 
shell, usually one, but as many as six were observed radiating on 
their slender stems from the parent shell. These secondary shells 
are slightly smaller than the others, are colorless, and often so 
delicate and transparent that the fenestrate character, if it exists, 
is invisible. 

In a number of detached specimens of Clathrnlina^ the shell 
was occupied by a central, rayless, granular mass, from ^'^th to 
u'^th mm. in diameter. 

Prof. Leidy also exhibited drawings of ActinoHphserium Etch- 
hornii^ which, though not so common as Actinophrys «o/, is fre- 
qnentl}' found in the ponds and ditches in the vicinity of Phila- 
delphia. It varies considerably in size, ranging from ^^th ram. 
to I mm. in diameter. Some exhibit a multitude of rays, others 
a few, and some observed, of large size, alive and active, were 
utterly rayless. 

Drawings were also exhibited of Acanthoct/Btis viriditt. This 
remarkable rhizopod occurs frequently in all the ponds and ditches 
in the vicinity of the city. It is either ver}' polymorphous, or else 
I>erhaps several species may be included under the one name. 
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Some are green from the ehlorophyl balls occupying the superfi- 
cial part of the body. Others exactly alike in all other points of 
structure are colorless. From the bod}^ project a multitude of 
exceedingly delicate spines witli discoid bases and furcate ends. 
Rays also like those of Actinophrya project beyond the spines. 
Both rays and spines in the immediate vicinity of the body are 
enveloped in a stratum of exceedingly minute vibrio-like spicules. 
The green specimens of Acanthocystis^ independently of rays and 
spines, measure about y^^th mm. in diameter ; the colorless ones 
measured about one-half the size of the former. 

Drawings were also exhibited of an Actinophryan, of which a 
number of individuals lived together in colonies. These are not 
unfrequently met with in the same positions as Acanthocysfis and 
Actinosphserium, The species appears to be the same as that 
recently described by Hertwig and Lesser, in the Archiv fur Mi- 
kroskopische Anatomie^ 1874, plate iv. fig. 1, under the name of 
Baphidiophrys elegans, I have repeatedly met with the creature 
in colonies from half a dozen up to fort3\ The whole colony moves 
along with much greater rapidity than Actinophrys sol. The in- 
dividuals measure ^^gth mm. in diameter, and project a multitude 
of rays extending to Jth mm. in length. In colony the bodies are 
conjoined by bridges or isthmi, tli rough which ehlorophyl balls 
and granules incessantly but slowl}' pass from one to another. 
The bodies and the bases of the rays are enveloped in an atmos- 
phere of exceedingly delicate semicircular spicules. The animals 
take their food in the same manner as Actinophrys sol, A colony 
of thirty-eight was observed to break up into three separate colo- 
nies numbering severally fifteen, ten, and thirteen, each of wiiich 
moved away in a different direction. 

Drawings were exhibited of Amceba quadrilineata^ Carter, a 
common species in the waters in the vicinity of Philadelphia. It 
is about x^jth mm. in length by ^^^th ram. in breadth. The species 
is remarkable especially for the retention of the four delicate lon- 
gitudinal folds in all its movements. 

Drawings of two other species of Amoeba were exhibited, which 
are supposed to differ from those previously described. They were 
characterized as follows: — 

Amceba viridis. — Bright green from the multitude of contained 
ehlorophyl balls. Form of body irregularly stellate, with thick 
conical pseudopods projecting in all directions. Sarcodic sub- 
stance colorless and finely granular. Neither nucleus nor vacuoles 
were observable. Movements slow. The body occupied a space 
of about i^ijth mm. The ehlorophyl grains are nearly of uniform 
diameter and measure the 5 J^yth mm. Absecom Pond, New Jersey, 
Nov. 5, 1874. 

Amceba tentaculata. — Body spheroidal, oval, or limaciform, 
projecting a multitude of long, conical, or fusiform pseudopods of 
clear ectosarc, into which no granules of the entosarc enter ; pos- 
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tei*iorl\' finel}^ papillate, or with a discoid papillate subdivision 
Exterior of the bo<ly colorless and transparent; interior of the 
hod}', or entosarc, yellowish, and spotted brown or green from the 
food contents. When moving the animal resembles a sea-slug, 
Eolis, in its shape and from its many long pointed pseiidopods. 
At the fore part of the body, in progression, a large extent of per- 
fectly' clear ectosarc precedes the entosarc, equal to about one- 
sixth the length of the body. This is blunt in front, and with its 
divergent pseudopods resembles the head of a slug. When float- 
ing the animal looks like a large Avtinophrys with thick conical 
rays. The animal is voracious, and feeds on desmids, diatomes, 
and diffuse granular and flocculent vegetable matter. Length of 
the bod}' from \i\\ to ^th mm; breadth y^^th to jjth mm. The 
pseudopods up to ^^gth mm. long by j^jth mm. thick. Absecom 
Pond, New Jersey. Frequent from September to November. 

On Supponed SperniarieH in Amreba, — Prof Leidy stated that 
in an examination of a large Amrpba^ from Absecom Pond, N. J., 
he had observed a point of structure which he had not previously 
noticed in any of the species. The Amoeba generally assumi*<l a 
globular or oval form from the ^j to the ^ of a line in diameter. 
It projected from any part of its circumference digitiform pseu- 
dopods up to 3^;j of a line l)y the ,J,^ of a line thick. The gran- 
ular matter of the entosarc was mingled with a multitude of brown 
food balls, and numerous crystals, most of which ap|)eared to Xte 
of isometric forms. The coarser gniuules of the entosarc rarely 
entered even the base of the pseudopods. 

The uniformly granular nucleus, immersed in the entosarc, 
measured about ^\^ of a line in diameter. The contractile vesicle 
measured ^^g of a line. With a y*^ immersion objective lens, there 
were observed around the circumference of the contractile vesicle, 
half-a-dozen granulated spheres, from y^^ to j*. of a line in 
<liameter. The granules of these spheres appeared to l>e of uni- 
form size, and exhibited an active swarming movement, resembling 
the motion of s|>ermatozoids. I could not isolate the spheres to 
examine them more definitely, nor could I detect the onliuary 
sjK'rmatozoid form among the closely swarming granules. I have 
suspected that these granular spheres were spermaries? After 
having <letected them with the y^ objective lens, I could barely 
see them with the J objective. 

On the Geolmjy nf Certain Lands in Ritchie and TyU'r Coun- 
/*W, H'. fV/. — Prof. Persifor Frazkr, Jr., asked the attention of 
the nKH'tiiig while he descrilnid, as follows, the geological features 
of two tracts of land in llitchie and Tyler Counties, W. Va., be- 
longing to the Academy, and which he had recently l)ecn requested 
to examine as an expert. The tract in Ritchie County exclusively 
romprises a tolerably regular parallelogram, whose sides run north- 
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cast and northwest, and whose area includes about seventeen hun- 
dred and eighty-seven acres, divided into unequal parts, both by 
the Hughes River and by the Baltimore and Ohio Railroad. The 
north angle of the projierty is distant about half a mile from the 
station of Cornwallis on the above railroad. 

The lands themselves resemble in general character thousands 
of square miles of territory both in West Virginia and Pennsylva- 
nia, which are situated in the coal measures. They may be de- 
scribed as very thick deposits of sandstone and shale through 
whose almost horizontal strata the numerous small streams have 
cut precipitous ravines to a depth of three hundred and fifty or 
four hundred feet. The soil, which is what is known in that part 
of the country as "white sand soil," is generally light and poor, 
and, except in the alluvial bottoms, unsuited to the production of 
fine cereal crops. 

These hills and plateaus are covered with forest vegetation of 
different kinds, the most abundant representatives of which are 
white, red, and black oak, chestnut oak, poplar, beech, hickory 
and ash, white and yellow pine. Locust is almost unknown on 
the tract near Harrisville, though frequently met with in the 
northern part of the count}'. The greatest value of the land is 
for its production of white oak and poj^lar, especially the former, 
which is cut into railroad ties and barrel staves. 

Both the Harrisville and the T3ier County tracts are situated 
upon the so-called coal measures of West Virginia, and the former 
of these is about ten to fifteen miles east of the town of Petro- 
leum. So far as the mineral resources of this property (the Har- 
risville tract) are concerned, the excitement which a few years ago 
was alla3'ed after an enormous expenditure of money in futile 
efforts to procure oil in the district embracing Ellenboro^ Harris- 
ville, and Cornwallis, furnishes us with the means of making a 
very fair estimate of them. Nothing but oil, coal, iron ore, or 
clay is to be anticipated, and the very numerous bore-holes sunk 
to procure the first of these presents us with seven hundred and 
fifty feet of measures, in no horizon of which is there a workable 
bed of coal. The formation, with its plates of sandstone and shale, 
is almost horizontal, and rolls gently east and west with a dip of 
2^ or less; and though different sections of these hills varied the 
order of recurrence of their sandstone, flags, and shale, the posi- 
tion of the only coal seam found was constant, and near the beds 
of the streams. The coal bed was opened along a small run enter- 
ing the south corner of the Harrisville tract in several places. In 
order to ascertain the true position of this deposit with reference 
to the rocks on the property which lie about one-quarter of a mile 
northwest of the largest opening, a line was run connecting to- 
gether the south corner of the tract, the bore-hole, and this open- 
ing. This line was only a rough approximation to the truth, the 
distances being obtained by pacing, and the altitudes by the eye, 
12 
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but it was clearly evident that the coal underlay the whole tract 
where it had not been washed oat bv the streams. I could oblAia 
uo exact information as to its value nor even a fair sample of it, 
the excavations having been nearly filled with dirt. If this bed 
should prove to be the same as that opene<1 near Ellenboro\ it 
will probably average from fourteen inches to eighteen inches in 
thickness and may i)e of good quality, but cannot for many years 
add an}' great value to the lands under which it occurs. This is 
the only coal of which anything is known, although the bore-bole 
of which I am about to si>eak developed a bed of black slates at a 
much lower level. 

The bore-hole alluded to was sunk by Mr. Moats, and lies about 
three hundred feet inside the southeast pro|)erty line, and about 
thirty feet north of the road. The record of this exploitation was, 
as usual, not kept, and the account which follows, taken entirely 
from remembrance of the alternation of strata, roust be accepted 
with great allowance, and is rather valuable as indicating what 
was not found than for any positive results ascertained. 

Shales and loo»e stuff (?) 50 feet. 

Very hnrd wUite rock **like marble'' without grain, only 

got through three or four inches in a day ... 4 
Band roek, black slatcA, sand rock and fire clay . ? 

**Sonp stone" {i.e. sot\ slaty rock) .... ft-10 

Beneath the black shales occurred a sand rock of which there 
were three in all. 

At three hundred feet enough oil was reached to sec and smell, 
and it seemed of good qualit}'. 

iStarting from a station high up the hill at the southern corner 
of the property, a rough section gave: — 

? covered with debris 70 feet. 

l{eddi»h-gniy sandstone ? feet ) '^ ♦» 

V « 44 I • • • • • *" 

Greenish sand rock ? ** ) ca *4 

a 4 44 I***** v^ 

Massive plate of sandstone 80 *^ 

Flat sandstone in bed of creek. 

This brings the rocks down to about the level of the bore-hole, 
and renders it probable that the first fifty feet through which the 
hole was sunk included the first sand rock. 

It will be remarked that in the section here described no place 
is given to the eighteen-inch coal bed, which occurs a little higher 
up the run. Its position is to be lookeil for in the fifty feet through 
which Mr. Moats first passed. He may not have noticed it; or he 
may have forgotten it; or (which is very probable) these fifty feet 
below the general level of the bank of the run may consist of loose 
debris which the stream hi^ torn out and scatterc<l along its course 
where the soft coal would have disapi)eared. 

It would l>e disloyal to science to hazard an opinion on the true 
horizon of these measures without the most careful instrumental 
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work, and a thorough comparison of the labors of the Pennsylva- 
nia and Ohio geologists, as well as the more recent sections of 
Stevenson and White. 

It has been stated that the measures are almost horizontal, hav- 
ing a dip of about 2^ or less from low axes, which are generally 
north and south. Mr. I. C. White, in his preliminary introduction 
to his "Notes on the Upper Coal Measures of Western Virginia 
and Pennsylvania," read before the Lyceum of Natural History of 
New York, and reprinted from their Annals^ speaks of the " Divid- 
ing Ridge" as a watershed between the tributaries of the Monon- 
gahela and those of the Ohio, which occupies the median line of a 
gentle anticlinal axis which passes across the coal measures from 
north to south. 

There are, without doubt, many of these gentle north and south 
axes in the southwestern coal measures — at least in Tj'ler, Ritchie, 
and Pleasant Counties, and one of them on the western limits of 
the Academy^s Harrisville tract sheds the oil as well as the water. 

Geologically there seems to be no reason to expect any great 
development of mineral resources. 

Tyler County Tract, — During the entire time occupied b}^ the 
examination of the lands of the Academy, extensive forest fires 
prevailed, and the whole region was densely clouded with smoke, 
which not only made it impossible to get any extended view of the 
countr}', but so completely obscured the sun that at 3 P.M. it was 
not possible to indicate its position in the sky. This smoke short- 
ened the day and prevented me from visiting certain tracts where 
the fires were prevailing. 

The so-called Tyler County tract lies across the border of Tyler 
and Ritchie Counties, from the headwaters of the largest tributary 
to McKim Creek, across the '^ Dry Ridge" to the banks of Hughes 
River. It contains more bottom and, therefore, more arable land 
than the Harrisville tract, and what parts have not been settled 
on contain an abundance of fine timber. 

What I have said of the structure of the Harrisville tract applies 
largely to that of the Tjder County tract, though the poverty of 
the country in coal in the latter must be assumed on different 
grounds from that of the former, where numerous borings made 
in the search after oil served to show the absence of coal within a 
reasonable distance below the surface; while here there are no 
such exploitations. 

About three miles south-southwest of the lower corner of the 
Tyler-Ritchie tract, on the property of Mr. Campbell I discov- 
ered a thin bed of coal, which, from what I could learn, agreed in 
general description with the thin seam opened in the base of the 
hills near Ellenboro'. It would be rash to generalize, from a hur- 
ried observation of a bed beneath the surface of a run, a continuity 
with the Ellenboro' bed eight miles distant, but so far as I could 
carry the measures southward by a rapid transit over them, they 
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bore out the identit}'. If this be truly the same thin seam which 
crops out near Ellenboro', and which I have supposed to be the 
same as that on Mr. Moat's farm, there is no difficulty in prophe- 
sying an absence of coal and oil from these Tyler Count}'' lands. 
If the seams are not the same the structure must be so complicated 
as to need a special study. The chances, however, are very much 
against the existence of valuable mineral deposits on the Tyler- 
Ritchie tract. 

Prof Lesley remarked that he had not had an opportunity to 
speak with Prof. Frazer before the presentation of his report, but 
that he had seen Mr. Stevenson lately, who informed him of a 
ver}' important observation which he had made in the region of 
the Harrisville tract. 

Mr. Stevenson had satisfied himself of the existence of a fault 
on the Hughes River which brought up the lower measures hori- 
zontally against the middle barren group of coal measures which 
lay westward of them. 

Prof. Lesley regretted the absence of Mr. Stevenson, who could 
of course much better explain his own views on this subject, but 
he believed that this fact had a most important bearing on the 
geology of the whole region. 

Prof. Frazer asked how the horizontal structure of this faulted 
district could be satisfactorily accounted for; to which Prof. 
Lesley replied that it would necessitate the supposition of a 
vertical drop of the region west of a north and south line of 
fracture parallel to, and perhaps synonymous with, tlie " Oil 
Break" anticlinal, which is only a few miles further west. 

In reply to a question as to his opinion of the probability of 
the sandstone of the downthrown region being the representation 
of the Mahoning sandstone. Prof Lesley said that he understood 
Prof. Stevenson to hold that opinion. 

The Committees to which they had been referred recommended 
the following papers to be published : — 
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SYNOPSIS' OF THE MUBIDiE OF NOBTH AMEBICA. 
BY DR. ELLIOTT COUES, U.S.A. 

Family MURID^. 

Taken in its current acceptation, but with exclusion of the 
genus Jaculus^ which differs sufficiently in dentition, in the cha- 
racter of the anteorbital foramen, proportions of limbs, and other 
features. 

1—1 * 0—0 ' 0—0 ' 3—3 4—4 8 

Anteorbital foramen a large pyriform slit, bounded exteriorl}^ by 
a broad plate of the maxillary. 

Subfamily MuRiNiE. 

Molars rooted, tubercular, with crenate periphery. Root of 
under incisor causing protuberance on outside of jaw, at or near 
notch between condyle and coronoid process. Descending pro- 
cess of mandible a broad flattened plate, wholly below plane of 
the molars. Anterior root of zygoma deeply nicked at the ante- 
orbital foramen. Palate nearly plane. . 

Murine Series. 

Molars with three tubercles in transverse series. Soles naked. 
(Only indigenous in the Old World — introduced in the New.) 

Genus I. MUS, Linn., emend. 

1. Mm deenmanns. 

2. Mm alezandrinns. 

3. Mmrattm. 

4. Mm mmoolm. 

' Abstract of a memoir in which the characters of the varieties, species, 
and higher groups are treated in full, with synonymy, bibliography, etc., 
and the argument for the views advanced. Based on the material (several 
thousand specimens) in the Museum of the Smithsonian Institution. 
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Si^modont Series, 

Molars with two tubercles in transverse series. Soles normallv' 
hairy. (New Worid rats and mice.) 

Geasf U. lE IW UM A, Say umd Ord. 

St35. J/»i*. §p . Say and Ord, 1818 ; De$m., 1822, — Am'coUi^ sp., Harlan, 
1825. — LfmmH$, sp., Fisch.,1829. — y€^(*>wM, Say and Ord, J. A. X. 
S. P. ir. 1825, 34^, and of aothors ; type, X. Jhrid^na, — Mjfoxtu. ftp.. 
Rich.. ZooL Joom. lii. 1828, 517 (3'. H/^rt^). — Teouoma ! J. E. 
Gray (Mune type). 

OhB. Embracing sigmodont rata of North and Middle America^ 
of the largest <$ize, highly marine in general aspect. None so 
small as the largest of the other N. American species. There are 
abundant cranial and external generic characters. Only here we 
find in one species a bushy distichous tail, almost as in Sciuruis — 
a circMirostance which doubtless caused the reference of the species 
to Myoxus ; but other species of the genus do not show this 
feature. 

AnalysiH of Species. 

I. Tail scantily hairy (nearly as in Mus), 

a. Tail bicolor, barely or not as long as the body without the head. 

Feet entirely white. Length 9 inches or less ; tail 6 or less. 

FLORID^5A. 

b. Tail unicolor, blackish, about as long as head and bod}*. Feet 

partly dusky. 

a'. Large ; about the size and general coloration of 3^ JUpridantt. 

FUSCIPES. 

h'. Bmall ; length about 7 inches. Coloration rich, warm rutty- 
red, with snowy white underparts. (Extralimital.) 

FERRUOIKBA. 

II. Tail densely hairy (as in Myoxu$)^ bicolor. Size of the first, or larger. 

CIXB&EA. 

Obn, In addition to the foregoing, occurs N. magister^ a fossil 
s|)€ei('H, known only by its skull. It is a probable progenitor of 
sericM I., if not of the whole. N, cinerea obviously stands apart; 
the other H\Hic\eB still continue more nearly united, though I have 
not seen exactly intermediate specimens. 

I Nakfd in Sigmodon^ In subgenus Oryzomy*, and almost so in two species 
of subgenus Veiperimui, 
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1. Neotoma magister, Baird, M. N. A. 1857, 498, in text. Loc. of remains: — Caves 
in Pennsylvania, near Harrisburg and Carlisle. 

2. Keotoma floridana, Say and Ord. 

Syn. Mm fioridana, Ord, Bull. Soc. Pliilom. Phila. 1818, 181. 
Arvieola floridana^ Harlan, Fn. Amer. 1825, 141. 
Neotoma flondana, Say and Ord, J. A. N. S. P. iv. 1825, 352, pi. x. 

figs. 1, 2, 3, 4. 
Lemmus floridanns, Fischer, Syn. 1829, 299. 
Neotoma mexieana, Bd., P. A. N. S. P. vii. 1855, 383 ; M. N. A. 1857, 

490 ; Mex. B. Siirv. ii. 1859, 44, pi. 24, f. 1 a-g. 
Neotoma micropus, Bd., P. A. N. S. P. vii. 1855, 333 ; M. N. A. 1857, 

492 ; Mex. B. Surv. ii. 1859, 44. 

Hab. Southern United States, and Northern Mexico. North to 
Maryland (Audubon)^ New York (Bell) ^ and Massachusetts (Cri66s). 
Illinois, Arkansas, Kansas. 

3. Keotoma fascipes, Cooper. 

Syn. Neotoma fmeipes^ Cooper's MSS., Bd., M. N. A. 1857, 495. 
Hab, California. 

[3 bi4. Extralimital : Keotoma ferrnginea, Tomes.] 
Stn. Neotoma ferruginea, Tomes, P. Z. S. 1861, 281. 
Hab. Guatemala. Tehuantepec (Sumichrast). 

4. Keotoma oinerea, (Ord) Baird. 

Syn. Mu8 einereus, Ord, Guthrie's Geog., 2d Am. ed., ii. 1815, 292 (based 
on ash-colored rat with hairy tail of tJte Rocky Mts., Lewis and Clarke, 
passim), 

Neotoma cinerea, Bd., M. N. A. 1857, 499, pi. liii. f. 4. 

Myoxus drummondiiy Rich., Zool. Joiirn. iii. 1828, 517. 

Neotoma drummondii^ Rich., F. B. A. i. 1829, 137, pi. viii. 

Neotoma occidentalism Cooper's MSS., Bd., P. A. N. S. P. vii. 1855, 
335 ; M. N. A. 1857, 496, pi. liii. f. 3. 

Hab. Western and Northwestern North America, to the Pacific. 
East to Nebraska, Colorado, etc., and in British America to Hud- 
son's Bay. South to New Mexico and California. 

Genus III. SIOMODOK, Say and Ord. 

Sin. Sigmodon, Say and Ord, J. A. N. S. P. iv. 1825, 352. Arvicola, 
sp.. And. and Bach., Harlan, Godman. — Hesperomys (subg. Deil- 
^Jnys), De Saussure, R. & M. Z. 1860 (type toltecus). 

Obs. Very closely related to the average sigmodont mice. 
Larger than usual; pelage hispid; soles naked, granular; hind 
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feet very long. 1st and 5th toes subequal and very short ; fore- 
feet not half as long as the hind. Tail nearly naked. Dental and 
cranial characters slight. I can find but one species. 

1. Slgmodon hispidus, Say and Ord. 

Syn. Sigmodon hispidum^ Say and Ord, J. A. N. S. P. iv. 1825, 354, pi. 

X. f. 5, 6, 7, 8 ; and of authors. 
Arvicola hispiduSy Godm., Am. Nat. Hist. ii. 1826, 68. 
Arvicola Tiortensis, Harlan, Fn. Amer. 1825, 138. 
Arvicola ferrugineus, Harl., Am. Journ. So. x. 1826, 285 (rusty var.). 
Arvicola texiana^ Aud. and Bach., Q. N. A. iii. 1853, 229, pi. cxlvii. 

fig. 2 (not A. texiana, Id., ibid, 319, which is Hesperomys leucopus). 
Sigmodon herlandieri, Bd., P. A. N. S. P. vii. 1855, 333; M. N. A. 

1857, 504 ; Mex. B. Surv. ii. 1859, 44, pi. vi. f. 2, 2a (Texas and 

Mexico).— Tomes, P. Z. 8. 1861, 281 (Guatemala). 
Hesperomys {Beilemys) toltecuSy De Saussure, R. & M. Z. 1860. p. — , 

pi. ix. f. 3a (Vera Cruz). 

Hab. Southern United States and Mexico, especially coastwise. 
South to Guatemala. 

06s. Occupying a considerable stretch of country that affords 
very different climatic conditions, this species changes insensibly 
from reddish-brown lined with black, beneath whitish, tail rarely 
equalling the body alone, and hind foot not over 1.30 or under 
1.10 (typical hispidus)^ to a grayer brown, with purer white under 
parts, tail sometimes equalling body and head, hind foot some- 
times 1.37 d'^ herlandierV^ ) ; and this to an animal like the first in 
colors and proportionate length of tail, but the hind foot not over 
1.10, sometimes only 0.95 {^Holtecus^^). 

Genus IV. HESFEBOMYS,^ Waterh., emend. 

Syn. Mu8, sp., Aud, — Arvicola, sp., Harl., Am. Monthly Journ. 1832, 
446 (nuttalli) ; Aud. & Bach., Q. N. A. {sonoriensis he C, texana, 
Woodh., and oryzioora, Aud. and Bach.). — Hypudceus, sp., Maxim., 

* In proposing Hesperomys, Waterhouse obviously intended only to sepa- 
rate the New World mice collectively from those of the Old World, on the 
difference in the dentition. This is evident throughout his article in the 
Voyage of the Beagle. Though treating only of South American species, 
he is at pains to say in one place that ''^ Mus leucopus, Neotoma and Sigmodon 
certainly belong to the same group." As instituted, Hesperomys is pre- 
cisely coequal with the tribe or series Sigmodontes as contrasted with 
typical Old World Mures. It includes in South America, Calomys {Eligmo- 
dontia, F. Cuv.), Hahrothrix, Phyllotis, Scapteromys, Oxymicterus, JIolo- 
cheilus, and Reithrodon; in North America, the *'*' Hesperomys^^ of our 
authors, Onychomys, Oryzomys, ** Reithrodon*'* of our authors, Sigmodon 
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Reise, ii. 1841, 99 (leucogaster). — Musculus^ Raf., Am. Monthly 
Mag. iii. 1818, 446 (Uucopus). — HeHperojnys^ Waterh., Zool. Voy. 
Beag. 1839, 76 (established for the New World mice collectively, and 
therefore equivalent to the tribe Sigmodontes as now understood). — 
Galomys^ Aud. and Bach., Q. N. A. ii. 1851, 303 (aureolus). — 
OnyehomySy Bd., M. N. A. 1857, 458 (leucogaster^ Maxim.). — Ory- 
zomys^ Bd. op. et loe. eit. (palustria Harl.). 

and Neotoma. Naturalists soon perceived the supergeneric value of this 
assemblage, and sought to eliminate various groups under other generic 
appellations. Waterhouse himself established a number of divisions which, 
with some modifications, have been generally accepted. In North America, 
Sigmodon and Neotoma^ with the so-called ^'•BeithrodoJi^^^ stand well apart 
from Hesperomys ; in South America, Holocheilus and the true Reithrodon 
seem perfectly distinct. The rest of the American mice (at least so far as 
I know them) most probably fall under a restricted genus Uesperomys; 
we have only to tie this name down to the strict value of a genus, pin it to 
its type, and establish among the numerous species what subgeneric divi- 
sions we can. From the circumstances of its founding it is difficult to say 
what should be considered the type of Hesperomys*. Waterhouse, in drawing 
his comparisons between Mus and the New World mice, took M. rattus and 
M. bimaculatus for such purpose ; we may properly therefore elect the 
latter as technically the type. But when Waterhouse, in 1837, established 
Calomys upon C. elegans, he included in it both bimaculatus and gracilipes ; 
and Eligmodontia of F. Cuvier is strictly coequal. It becomes a question 
whether one of these names should not stand in place of Hesperomys as re- 
stricted ; but as the latter is firmly established, as Calomys is by the same 
author, and as Eligmodontia is no earlier, there may be no necessity for a 
change. Resting then upon this strict application of Hesperomys to such 
species as bimaculatus^ elegans, and gracilipes^ we may inquire how nearly, 
if at all, the North American Vesper-mice agree with it. In his essay of 
1857, Prof. Baird elaborately details the characters of the South American 
species, and, excluding Reithrodon and HolocJieilus as full genera, makes 
Hesperomys to include three subgenera, viz., Calomys Waterh., Habrothrix 
(s=Habrothrix plus Phyllotis^ Waterh.) and Oxymicterus (^=Oxymieterus 
plus Scapteromys^ Waterh. ). Among North American forms, he establishes 
three subgenera, Hesperomys^ Onychomys, aud Oryzomys. I confirm these 
last unequivocally ; the only point being whether the leucopus group, which 
Baird left in Hesperomys^ is not also a group subgenerically different from 
that including elegans, bimaculatus^ etc. All the North American mice 
seem to be differentiated from those of South America by characters of 
more than specific importance ; the closest approach that I am aware of 
being found in the leucopus group, a species of which — nuttalli, yellowish 
underneath — comes near Calomys, 

I propose to retain Hesperomys for all the North as well as certain South 
American species, and to divide the former into three subgenera; VesperiDius, 
Mihi, Onychomys^ Baird, and Oryzomys^ Baird. 
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Subgenus VesperimUs, Coues, 

StN. Mu»culu»^ Raf., Am. Month. Mag. ii!. 1818, 446 (used in connec- 
tion witli leucopus^ but ineligible for obvious reasons.) — Heaper- 
omyf, Baird (with extlusion of Onyehomyg and Orytomy*), — 
Oilomyi^ Aud. and Bach. Q. N. A. ii. 1851, 303 (type aureolui ; not 
of Waterhouse). 

Char, Teeth stfictl}'' slgmodont. Back upper border of orbit 
not beaded (compare Onychomys and Oryzomys). Coronoid not 
attaining level of condyle. Cranial and dental characters in 
general strictly those of Hesperomya. Small but well-developed 
cheek^pouches! Of medium and small size, lithe form and quick 
movement. Kyes large, prominent. Snout pointeil. Ears large, 
rounded, thin, scantil}' and finely pilous ; antitragus evident but 
not valvular. Fore feet hardly or not half as long as the hinder; 
palms naked ; fore claws not larger than the hinder ; digits slender, 
3d and 4th subequal and longest, 2d and 5th successively much 
shorter. Hind feet long, slender; soles 6-tuberculate, nake<l or 
scant-furred on the posterior third ; 2d, 3d, and 4th subequal 
and much the longest, 5th shorter; 1st shortest. Tail terete, 
slender, closely hairy, ranging in length from as long as biifly 
alone to a little longer than head and body. Pelage soft, close, 
glossy, with but few longer bristl}' hairs ; feet and under parts 
white or whitish ; body and tail more or less distinctly bicolor. 
No woolly tufts of hair about the ears. Type, V. leucopus. 
(Compare diagnoses of Onychomys and Oryzomys.) 

Obn, Among the midtitude of species of this group ascribed to 
North America, I can rec*ognize as distinct but the few following, 
having proven to my entire satisfaction the complete intergrada- 
tion of the others. 

I- Hetperomji (Yeiperimui) leneopus, (Raf.) L« Conte. 

Sy.n. Ameriean Field Moune or Bnt, Penn., Syn. 1771, No. 303; Hist. 

Quad. 1781, No. 803 ; Arct. Zool. i. 1784, 181. 
Americ^tn Wandering Jdouse^ Barton, Med. and Surg. Journ. Pbila. i. 

1805, p. 81. 
Mn» 9yh(itieu»y var., Erxl., Syst. Av. i. 1775, 300 (based on **New 

York var.*' of Pennant). 
yfuK pyltaticu^y var. nnteboracentin^ Fisch., Syn. 1829, 818 (the same). 
Mu» noceboraeentin^ Selys-Longch., Etudes Microm. 1839, 67. 
Mtt» agniritu^ var. americanun^ Kerr's Linn. 1792, 231 (based on 

Pennant). 
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Afu8 agrarius^ Godman, Am. Nat. Hist. i. 3d ed. 1860, 316 (also in the 

earlier editions). 
Cricetus myoidef^^ Gapper, Zool. Journ. v. 1830, 204, pi. 10 (Canada). 
Hesperomys myoides, Baird, M. N. A. 1857, 472 (Vermont, based on 

Gapper'). 
Arvieola emmonsii, DeKay, Rep. Quad. Mass. 1840, 61. 
■ Mu9culu8 leucopuSy Raf., Amer. Month. Mag. iii. 1818, 446. 
Mu8 leucopus^ Desm., Mamm. ii. 1822, 307 ; and of authors. 
He^peromys leucopus, Le C, P. A. N. S. P. vi. 1852, 413, and of authors. 
Hesperomys maniculatus^ Wagn., Wieg. Arch. ii. 1843, 141, and ii. 

1845, 148; Abh. Akad. Wissen., v. 1848, 316 (Labrador). 
Hesperomys potion otus, Wagn., Wieg. Arch. ii. 1843, 52 (Georgia). 
Hei^peromys campestris^ Le C, P. A. N. 8. P. vi. 1853, 413 (New 

Jersey). 
ffespermys (exanus^ Woodh., P. A. N. S. P. vi. 1853, 242 (Texas). 
Hesperomys cognattis, Le C, P. A. N. 8. P. vii. 1855, 442 (Southern 

States). 
Hesperomys gracilis, Le C, P. A. N. S. P. vii. 1855, 442 (Northwest 

States). 
Hesperomys austerus, Bd., P. A. N. S. P. vii. 1855, 336 (Washington 

Territory). 
Hesperomys boylii, Bd., P. A. N. 8. P. vii. 1855, 335 (California). 
Hesperomys gamheli, Bd., M. N. A. 1857, 464 (Pacific Coast, U. S.). 
f Hesperomys indianus, Maxim., Arch. f. Naturg. xviii. 1862, 111 (fde 

Allen). 

[Note, — The above synonymy is exclusive of the several geographical 
varieties of this species which may be recognized. ] 

Hab. North America generally. 

la. Heiperomys (Yesperimus) leuoopus gossypinas (Le C). 

Syn. Hesperomys gossypinus, Le Conte, P. A. N. 8. P. vi. 1853, 411 
(Georgia). 
HypudcBus gossypinus, Le C, McMurtrie's Cuvier, i. 434, App. 

Hah. South Atlantic States. 

U. Heiperomys (Yesperimus) lencopus sonoriensis (Le C.)' 

Syn. f Mus leueopus, Rich., Zool. Journ. iii. 1818, and F. B. A. i. 1829, 
142. 
Hesperomys sonoriensis, Le C, P. A. N. 8. P. vi. 1853, 413 (Sonora). 
Hesperomys sonoriensis, var. nebrascensis, Bd. M. N. A. 462, in text. 

Hab. Interior of North America, west of the Mississippi, from 
Arctic Regions to Mexico (usually occupying this range to the 

* The presence of cheek pouches, supposed to remarkably distinguish 
this animal, I have determined in all the species of Vesperimus examined. 
It is an interesting question whether they also occur in South American 
forms. 
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exclusion of typical leucopus^ but associated with it in some 

localities). 

le. Hefperomys (Ytfperimiu) leueopus •rtmieuf (Bd.). 

Stn. Hefperomys eremieu$^ Bd. M. N. A. 1857, 479. — Cones, Quad, of 
Arizona, Am. Nat. i. 898. 

Hab. Valleys of the Colorado and Gila Rivers. 
Obs. The soles in this variety, and in species No. 4, are quite 
naked, but merely as an incident of their desert habitat. 

2. Hefperomys (Yefperimiu) aareoliu, (Aad. A Bach.) Wagn. 

Stn. Mu8 (Calomyn) aureolm^ And. & Bach., J. A. N. S. P. vi. 1842,303 ; 

Q. N. A. ii. 1851, 303, pi. 95. 
Ue^peromys aureolus^ Wagn., Wieg. Arch. ii. 1843, 51. 
? Arvicola nuttalli, Ilarlan, Am. Month. Joum. 1832,446; Med. and 

Phys. Res. 1835, 55, pi. 00. 
ITettperomya nuttallt\ Baird, M. N. A. 1857, 467. 

Hab, Central and Southern States. 

3. Hesperomys (Yefperimas) mioliiganeniif, (And. A Baoh.) Wagn. 

Syn. Mim michiganemis, Aud. & Bach. J. A. N. S. Phila. vili. 1842, 804; 

Quad. N. A. iii. 1854, 326. 
Hefperomys miehtganen»t\ Wagn., Wleg. Arch. ii. 1843, 51. 
Mhs bairdii^ Hoy & Kenn., U. 8. Patent Office Rep. Agric. for 1856, 

(1857) 92, pi. xi. 

Hab, Upper Mississippi Valley, especially Illinois, Michigan, 
and Wisconsin. 

4. Hefperomys (Yefperimas) ealifornioas, (Oambel) Baird. 

Stn. Mh» caUfornieu$y Gamb., P. A. N. 8. P. iv. 1848, 78 (Monterey). 
Heiperomys caltfornieu», Baird, M. N. A. 1857, 478. 
Hesperomys parcuiticus. Cooper's MSS., Bd., op. cit. 479 (in text). 

Hab. Southern and Lower California. 

5. Heeperomys (Yetperimas') aitecas, I>« SaoM. 

8tk. Hesperomys attecus^ De Sauss., R. M. Z. I860, p. 00 (p. 22 of the re- 
print). 

Hab. " Mexico." Capo St. Lucas. 

Obs, This species appears to belong strictly to the Vesperimui 
group. It is about the size and form of V. le\icopu»^ but the tail is 
nearly naked and scarcely bicolor, while tlie colors are notably 
different ; they differ Just as those of Neotoma ferruginea do from 

' I have not determined the presence of cheek pouclies in this or the suc- 
ceeding Hpecien; in all other respects they are truly Vesperimus^ and they 
loiibtle«9 possess them. 
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those of N, Jioridana^ in rieb rusty-red on the sides and partly 
dusky metatarsus. 

To the foregoing list I append the description of an apparently 
new species of this group: — 

6. Heiperomyi (Yesperimns) melanoplirys, Cones, n. s. 

Stk. f f Hesperomys mexieanus^ De Sauss., R. M. Z. 1860, p. 00 (p. 20 of 
reprint), pi. ix. figs. 1, la. 

Descr. from No. 10,183, Mus. Smiths., Sta. Efigenia, Sumichrast. 
General aspect of a species of the leucopus group. Large ; nose 
to eye 0.62 (inches and hundredths), to ear 1.12, to occiput 1.40, 
to tail 4.15 ; tail 5.00 ; fore foot 0.42; hind foot 1.04; ear 0.T8 above 
notch. Tail a little longer than head and body, slender, scant-haired* 
Absolute arid relative proportions of feet and digits as in V. leu- 
copus; soles hair}' on posterior third. Ears large, leafy, ap- 
parently naked, really closely pilous. Whiskers reaching to or 
beyond the shoulder. Skull strictly as in V. leucopus (palate 
ending opposite last molars, not far behind it as in Mus^ Oryzomys^ 
etc.), but not quite so thin and papery, and developing a slight 
bead on the orbital border, as in the stouter mice generally. 
Color above giving the general impression of a gray mouse, rather 
than a red mouse with darker dorsal area as in leucopus and 
aztecus. It is gray, brightened with fulvous, slightly darker 
along the back, more decidedly fulvous laterally, and everywhere 
with a peculiar slight glaucous or hoary shade. Head noticeably 
purer gray; eye encircled with a black ring in marked contrast^ 
the edges of the lids, and a little anteocular spot, being jot black. 
(This suggests the specific name; I have seen nothing like it else- 
where.) Color below, pure white, the plumbeous roots of the 
hairs, however, giving a slight grayish cast. Line of demarcation 
of this white with the color of the upper parts everywhere abrupt. 
Outside of fore leg colored to the very wrist, but back of the hand 
white. Hind leg also colored to and a little beyond the anklei 
forming a definite dark spot on the base of the metatarsus, the 
remaining five-sixths of the foot being pure white. Tail above, 
like the back; below, gray — not white; and the line of demarca- 
tion, though evident, not sharp. No yellowish or fulvous tinge 
anywhere on the under parts Q^mexicanus^^ of De Saussure is said 
to be yellowish on the chin and breast). Skull 1.20 long by 0.64 
broad. 
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Obs, This may just possibly be H, mexicanus of De Saussure, 
but I cannot so identify it, and prefer to err on the safe side, if at 
all. Besides the above specimen, I have others from Tehuacan 
and Tehuantepec. It is nothing like any of the foregoing North 
American species. A female shows three pair of mammse — one 
axillary, two inguinal. 

Subgenus Onychomys, Baird. 

Syn. lIypud(JBU9^ sp., Maxim., Reise, ii. 1841, 99, necauet. Mm, gp., Aud. 
& Bach., Q. N. A. ii. 1851, 327 {mitnouriensU), Hefperomys »ubg. 
Onychomys^ Baird, M. N. A. 1857, 458 (type Ilypudceut leucogmUr, 
Maxim.). 

Diag, Skull strictly as in Uesperomys ( Vesperimun)^ but mo- 
lars larger with sharper saliencies and re-entrances. Coronoid 
attaining level of condyle. External form somewhat approaching 
the arvicoline in stoutness, and in shortifess of tail and ears. 
Tail in type of the genus not one-half the length of the IkkI}' 
alone — little if an}' longer than the head, very thick and tapering 
to an obtuse point. Ears about as in the arvicoline genus Evoio- 
viys {Hypudseus of Baird). Fore feet ver}' large, f to ^ as long 
as the hinder, with long, little curved, almost fossorial claws, 
longer than those of the hind feet. Soles quadrituberculate only 
— densely furry to the tubercles. White beneath, as in typical 
Veitperimus, A strongly differentiated form I To the type of this 
section {Hypudaus leucogaster of Maximilian, afterward Mus 
mtHsouriensis of Audubon) I add a peculiar variety — more proba- 
bly a second species. The two may be thus distinguished: — 

a. Tail much less than half the head aud body, scarcely twice the hind foot. 
Fore foot more than half the hind foot. Ear about 0.50 high. Be- 
neath snow-white; above mouse-brown with darker dorsal area. 

LEUCOOASTKR. 

6. Tail nearly half the bead and body, al)out 2^ times the bind f(K)t. Fore 

foot only half the hind foot. Ear about 0.75 high; beneath tawnj 
white ; above brownish fulvous without darker dorsal area. 

(var?) TORRIDUt. 

7. Hesperomjs (Onjohomjs) leaoogatt«r, (MAzim.) Baird. 

Syn. Jiypudaua leucogattter, Maxim., Reise, ii. 1841, 99 (Fort Clark). 

llenperomyi {Onychomys) UueogasUr, Bd., M. N. A. 1857, 480. 
(Nebraska.) 

Mn$ mU$our%en$i$^ Aud. & Bach., Q. N. A. II. 1851, 827, pi. 100. 
(Fort Union, Montana.) 
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Hab. Interior of United States, between Mississippi and Rockj' 
Mountains. Upper Missouri. Red River of the North (Couea), 
W3'oming. Kansas. Doubtless of more extended, but as yet un- 
ascertained range. 

8. Hesperomys (Onjoliomys) torridns, Coues. 

Diag. Resembling 0. leucogaster ; tail longer, ears larger, soles 
less hairy, fore claws weaker. Coloration much more yellowish ; 
no darker dorsal area ; snout, feet, and all under parts tawny- 
white ; dusky stripe on top of tail ver}^ narrow, not reaching the 
tip. Length of head and body 3.Y5 ; of tail 2.00 ; of fore foot 
0.40 ; hind foot 0.80 ; ear about 0.Y5 above notch. Only two pair 
(inguinal) of teats discovered. (Type No. 9886, Mus. S. I.) 

Hab, Arizona. 

Subgenus Oryzomys, Balrd. 

Syn. if«4», sp., Harl., Am. Journ. Sci. 1S^7. -^He^peromys, sp., Wagn., 
Suppl. Schreber, 1843, and authors. — Arvicola, Aud. & Bach., Q. N. 
A. iii. ISiy^.^Oryzomys (subg.), Bd., M. N. A. 1857, 458 (type Mui 
palustri8, Harl.). 

Char. Orbits beaded. Anteorbital foramen nearly circular 
above (somewhat as in Jaculun) continued slit-wise below, where 
narrower than in Vesperimun ; the maxillary plate bounding it 
not produced into a pointed process (compare Sigmodon.) Palate 
produced behind last molars — a deep pit on either hand* Coro- 
noid attaining level of condyle. Hind legs short, but feet very 
large, with obliquely set toes (much as in Fiber) in evident adap« 
tation to aquatic habits. Soles perfectly naked, granular, with 
one long, narrow, postero-internal tubercle (as in Mus) and five 
small ones. Toes with evident basal webbing; very unequal in 
length, the fifth reaching to the penultimate joint of the fourth 
(compare Sigmodon). Fore feet not half as long as the hinder; 
palms perfectly naked. Ears small, little overtopping the fur, 
hairy both sides, with a fluffy tuft in the concavity. Nasal pads 
more evident than in other sections. Tail long, about equalling 
the head and bodj-, scant haired ; the dermal scales and vertebral 
rings evident. Fur glossy, but coarse and hispid. Larger than 
any other N. American species of Hesperomys ; general aspect of 
Sigmodon or even Mus proper. 
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9. Hetperomys (Oryiomys) palnstrii, (Harlan) Bnird. 

Syn. Mu8 palu8iri$ Harl., Am. Joum. Sci., xxxi. 1837, 386 (New Jersey). 
Hesperomys palu»tri$^ Wagn., Suppl. Schreber, iii. 1848, 543. 
Uenperomyi {Oryzomys) palu$tri$, Bd., M. N. A. 1857, 482. 
Arvicola oryzivora, Aud. & Bach., Q. N. A. iii. 1858, 214, pi. 144, f. 8. 

Hab, South Atlantic and Gulf States, north to New Jersey. 
Kansas 1 (6^088). Tchuantepec (SMmic/»ra8/). Jamaica? 

Genas IV. OCHSTODOH, Cooes, n. g. 

Syn. Afunt *p.» Aud. & Bach. — Hesperomytt^ sp., Wagner. — Reithrodon^ 
Le Conte, P. A. N. 8. P. 1853, 413, and Baird, M. X. A. 1857, 447, 
hut not of Water house. 

Diag. Form murine (general appearance of 3fun musculus). 
Size minute. Skull as in Vesperimun ; coronoid not attaining 
level of condyle. Tail about as long as head and body. Up|)er 
incisors grooved (^unique character among N. American Murinae). 
Front upiMjr molars with four roots instead of three, as in Hetpe- 
romys, 

Obs. The occurrence in North America of sigraodont mice with 
sulcate incisors was first noticed in 1841 by Audubon and Bach- 
man, who described 3Ius humilis. Their animal was soon referred 
to Hesperomya by Wagner. But the peculiarity of the upper 
incisors was overlooked until 1853, when Maj. Lc Conte took up 
the point and referred a species to the South American genus 
Reilhrodon — a course followed by Prof. Baiixl in 1857, when the 
latter described three supi)osed new species, R, montanus^ mega- 
lotiii^ and hngicanda. But sulcation of the incisors is almost the 
only character that Ochetodon shares with Reithrodon ; the two 
genera are otherwise widel}' different.* 

' Reithrodon, Walerh., P. Z. S. 1837, 29 ; Zool. Voy. Beag. 1889. Type 
R. eunieuloides, 

Diag. Upper ineiiori falcate. Roiiral portion of the ikall large in proportion to 
the eranial, prodaeing a high, convex forehead ; lygomatio width of tknll aboat | Itf 
length ; interorbital portion narrow ; poeterior nares contracted from eloee approxl* 
matiuo of the pterygoids; palate with lateral paired fosrs, and ending nearly oppoeit* 
or bevond the lae I molar ; inciiive foramina very long, extending to or beyond the 
flrft molar ; coronoid pr< cete small and ezfleeted ; condylar narrow and very obliqae ; 
depceoding proceea large, tobqaadrate, the emargination between thlt and the con- 
dyle deep. 8iie large ; form itout and compact ; head broad and arched ; eyee large 
and prominent ; eart moderate, pilont ; toles hairy behind i lateral toet tabeqaal and 
extremelj abort ; tail abort, aboat one^half the head and body, moderately hairy. 
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Analysis of Species of Ochetodon, 

A. Tail shorter than head and body (at most barely as long). 

Hind feet under 0.70 long (usually 0.55 to 0.65). humilis. 

B, Tail longer than head and body. 

Hind feet under 0.70 (exceptionally = 0.70). longicauda. 

Hind feet over 0.70 (rarely, if ever = 0.70). mexicana. 

1. Oohetodon hniiiilis, (And. and Bach.) Coues. 

Syn. Mu8 humilis, Aud. and Bach., P. A. N. S. P. i. 1841, 97; J. A. N. S. 

P., viii. 1842, 300 ; Q. N. A., ii. 1851, 103, pi. Ixv. (South Atlantic 

States.) 
Hesperomys humilis, Wagner, Wieg. Arch. 1843, 51. 
Beithrodon humilis, Bd., M. N. A., 1857, 448. 
Mus l^contii, Aud. and Bach., J. A. N. S. P. viii. 1842, 307; Q. N. 

A. iii. 1854, 324 (no fig.). (South Carolina.) 
Hesperomys Ucontii, Wagn., Wieg. Arch. 1843, 51. 
Beithrodon lecontii, Le C, P. A. N. S. P. vi. 1853, 413. 

Most of which is widely different from what obtains in Ochetodon, the 
grooving of the incisors being merely a coincidence. Nor am I satisfied 
that the three supposed species of Beithrodon are strictly congeneric. They 
differ among themselves in cranial as well as external characters, to an 
extent at least warranting subgeneric separation. In respects of palatal 
structure and form of the anterior zygomatic root, there is a curious paral- 
lelism with the same points in Sigmodon and Oryzomys. I will tabulate 
some of the characters, as follows : — 

Beithrodon proper. (Ty Y>e B. cuniculoides.) Anterior root of zygoma 
deeply emarginated in front. Palate ending much behind the molar series, 
and showing a median ridge between lateral paired excavations. Ptery- 
goid fossae deeply excavated, and these bones closely approximated. In- 
cisive foramina reaching beyond the first molars. Condylar process of 
mandible concave internally ; descending process rounded off inferiorly ; 
coronoid process very oblique. Species B. euniculoides, Waterh., P. Z. S. 
1837, 30, and Zool. Voy. Beag. 1839, pt. ii. p. 69, pi. xxvi. (animal), pi. 
xxxiii. figs. 2b, 2c, 2d, 2e (teeth), pi. xxxiv. figs. 2a, 2b, 2c (skull), from 
Patagonia; and a second supposed species iJ. typicus, Id., P. Z. S. 1837, 30; 
Voy. Beag. 1839, pt. ii. p. 71, pi. xxxiii. fig. 4a (teeth), from La Plata. 

Euneomys, Coues, n. subg. (Type Beithrodon ehinchilloides.) Anterior 
root of zygoma nearly straight in front. Palate ending nearly opposite the 
last molars, but slightly ridged or excavated. Pterygoid fosste shallow ; 
these bones less approximated. Incisive foramen only reaching to first 
molars. Condylar process of mandible flat internally ; descending process 
angular; coronoid process nearly vertical. Species B. (E.) ehinchilloides, 
Waterh., Zool. Voy. Beag. 1839, pt. ii. p. 72, pi. xxvii. (animal), pi. xxxiv. 
figs. 20a, 20b, 20c, 20d, 20e, 20f (skull and teeth), from Straits of Magellan. 
13 
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.' Mum ctiroUnemin^ And. and Bach., J. A. X. 8. P. viii. 1842, 306; Q. 

X. A. iii. 1854, 332. (South Carolina.) 
f llenperomyA caroHnenHiA^ Wagn., Wieg. Arch. ii. 1853, 51. 
f Reithrodon ntrolinen»i», Bd., M. N. A. 1857, 452. 
Reithroili^n viegalotu, Bd., 31. N. A. 1857, 451 ; Rep. Mex. B. Suit., 

ii. pi. ii. 1859, p. 43, pi. vii. fig. 4 a-c, pi. xxiv. fig. 4 a-g. (Sonora. ) 

Hah, United States, southerly. South Carolina to Texas. 
Kansas. Missouri. Iowa. Nebraska. Utah. Sonora. 

2. Oohetodon lon^canda, (Bnird) Coues. 

Syn. lUithroilon longirMmhi, Baird, M. N. A. 1857, 451.— ?Tome8, P. Z. 8. 
1861, 284. (Guatemala.) 

Ilab, California (? south thence to Guatemala). 

3. Oohetodon mexicanns, (De Saass.) Coues. 

Syn. Reithrodon inexicfintiM, De Sauss., R. and M. Z. 1860, p. — (p. 27 of 
reprint).— Tomes, P. Z. 8. 1861, 284. (Guatemala.) 

Nab. Mexico. (luatcmala. Louisiana ? 

4 ? Oohetodon montanui, (Bd.) Cooes (fp. probnnd.) 

Syn. Reithrodon montanun, Bd., P. A. N 8. P. vii. 1855, .335 ; M. X. A. 
1857, 449, pi. liv. fig. No. 1306 (teeth). (Rocky Mts., lat. 31P.) 

5 ? Oohetodon samichraiti, (De Saus.) Coues. (vp. proband.) 

Syn. Reithrodon fumichrasti, De Saus., R. M. Z. 1861, 8. (Mexico.) (Un- 
known to me.) 

Subfamily Arvicolin.«. 

Molars normally rootless, prismatic, with serrate periphery and 
flat orow^ns. Root of under incisor causing protuberance on in- 
side of jaw at or near notch between condyle and descending pro- 
cess. Descending process of mandible hamular, attaining level of 
molars. Coronoid a long stout hook. Anterior root of zygoma 
not obviously nicked. Palate highly arched. 

Genus V. EY0T0MY8, Coues. n. g. 

Syk. Arricoto, sp., Auct. — yfyode*^ Selys-Lougch., Ktudes de Microm. 
1839, 87 (not of Pallas). — Ilypudiru^^^ Keys, and Bias., Wirbelth. 
1H42 (type .1. glnrtoli ; not of Illiger, which includes Mun hmmuf^ 
^imjihihi'iM, etc.). — Ilypudann of Baird, M. X. A., 1S57, 513, 515, 
518 (tyi>e -t. yippfri). — Kcotomy^^ Coues (type Mun nttilun^ Pall.). 

Diag, Dentition arvicoline, in flat-topjKd prismatic molars, but 
murine in rtuding of the molars (molars only rooted here among 
ArviroUnw). Coronoid process of lower jaw not attaining level 
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of the cond^'le (unique among Arvicolinae). Bony palate ending 
in a straight flat shelf opposite middle molars, the whole space 
between last molars thus left open. General form arvicoline, but 
ears distinctly overtopping the fur as in Murinse, A strong 
genus, linking the two subfamilies. There are many peculiarities 
besides these given. 

1. Evotomys ratlins, (Pall.) Coaes. 

Syn. Mus rutilus, Pall., N. Sp. Quad. Glir. 1778, 246, pi. xiv. B. 
Arvicola gappen\ Dall, Alaska and its Resources, 1870, 577. 

Hab. Arctic, circumpolar. Southward in this country this spe- 
cies shades into the following variet}- : — 

la. Evotomys rntilus, vnr. gapperi, (Vig.) Coues. 

Syn. Arvicola gappen\ Vig. Zool. Joum. v. 1830, 204, pi. 9. (Canada.) 
Arvicola {HypudceuH) gapperi^ Baird, M. N. A. 1857, 518. 
Arvicola fulva^ Aud. and Bach., J. A. N. Phil. viii. 1842, 295. 

(Name preoccupied.) 
Arvicola dekayi^ Aud. and Bach., Q. N. A. iii. 1854, 287 (same as 

their A. fulva of 1842). Excl. syn. ''^ oneida DeKay'' which belongs 

to A, riparius. 

Hab. Northern frontier of United States, from Atlantic to 
Pacific, and adjoining belt of British America. South to Massa- 
chusetts. 

06s. This species and its variet}^ are distinguished at a glance 
b}' the prominent ears and chestnut coloration. 

Genus VI. ABVICOLA, Lacep., emend. 

Syn. Mus, sp., Linn., Syst. Nat. i. 1766, et auct. antiq. — Mures cunicu- 
larii. Pall., N. Sp. Glir. 1778, 77. — Lemmus, Linck, Fischer, et al, — 
Myodes, Pall , Zoog. R A. i. 1811, 172 (not Myodes of Selys-L., 
1839, which = Ilypitdceus, Keys., and Bias. = Evotomys, Coues). — 
Arvicola, Lacepede, Tabl. 1803, et auct. recent, (includes amphihius 
and arvalis), — Hypudaus, 111 , Prod. 1811 (not of Keys, and Bias., 
nor of Baird. Includes letnmus, am2)hibius and arvalis)^ — Myonoines, 

Rafinesque, (type *' Wilson's Meadow 'Slows,{i*'' =^ Arvicola 

pennsylvanica of Ord.). — Pmmmomys, Le C, Ann. Lye. N. Y. 
1829, 132 (type pinetormn ; not of Rueppcl). — Pitymy»^ McMurtrie, 
ed. Cuvier, i. 1831, 434 (type A. pinetorum). — Hemiotomys^ Selys-L., 
Etudes, 1839, 85 {amphibius, terrestris, etc.). — Microtus, Selys-L., 
Etudes, 1839, SQ.—Pitietnys, Lesson, Nouv. Tabl. R. A. 1842, 12 
(type pinetorum). — Ilemiotomy^, Bd., 31. N. A. 1857, 515 (type 
A. riparius, Ord.). — Pedomys, Bd., op. cit. 517 (type A. austerus, 
Le C). — Chilotus, Bd., op. cit. 516 (type oregonus, Bach.). 
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Oba. The limits I would set to Aroicola may be gatherecl from 
the foregoing, though doubtless some synonyms, and, perhaps, 
some tenable subgenerie names, of old world forms, have escapeil 
me. Without, therefore, writing out the full diagnosis, I will 
simply mention characters which separate Arvicola as 1 accept it 
from the other North American Arvicolinx : — 

Molars normally rootless, perennial {vf. Evotomya). Folds of 
enamel fusing at the re-entrances {c/\ Evotomys). Molars viewe<l 
from above about equally serrate on either side {of. Myodes^ 
Synaptomys). Upper molars all subequal in length and breadth 
(e/. Myodes^ Synaptomys). Middle lower molar of 4-5 prisms, 
the last a transverse loop, the rest alternating lateral triangles (r/. 
Evolomys), Back lower molar of not more than 3 prisms seriatim 
(cf. Hynaptomyn^ Myodes)^ each making a transverse loop. Gene- 
ral molar pattern, as to number of prisms to a tooth, as shared 
by most Arvicolince (cf. Cuniculus), Upper incisors plane (cf. 
Synaptomys), Roots of under incisors running up the condylar 
process forming a ridge that only subsides near the notch between 
condyle and descending process (cf. Synaptomys^ Myodes^ Cuni- 
culux). Palate not ending behind in a flat straight-edged shelf 
{cf. Evotomys^ Myodes^ Cnniculus), Coronoid process as high as 
condyle {cf. Evotomys). Ears moderately develo|)ed {cf. Myodes^ 
Cunxculus)^ but not overtopping the fur {cf. Evotomys). Tail 
longer than foot {cf. Myodes^ Cuniculus). Fore claws of normal 
size and growth {cf Cuniculus). The species do not turn white 
in winter (cf Cuniculus). Many other details could be adduced. 
The North American species fall in four sections or subgenera, 
as established by Baird. I use Myonomes^ Raf., for the section 
for which Baird employed Heniiotomys^ Selys, as none of our sec- 
tions seem exactly the same as any one of Euro|)e. Pedomys and 
Pitymys are like each other in skull and dentition, but oflfer ex- 
ternal i)eculiarities. The sections ma}' be thus analyzed : — 

A. Myonomes. Back upper molar with 2 external triangles and a pos- 

terior crescent. Middle upper molar with 2 internal triangles. Front 
lower molar with 3 internal and 2 or 8 external lateral triangles. 
Kars unrimmed in front. Soles G-tuberculate. Fore claws not longer 
than the hinder ones. Tail about ^ the length of head and body, or 
more. Pelage ordinary. Size maximum and medium. 

B. Chi LOTUS. Back upper molar with only 1 external triangle and a pos- 

terior trefoil. Middle upper molar with 1 internal triangle. Front 
lower molar with 8 internal and 2 or 8 external triangles (as in 
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Myonomes), Ear with a rim in front of meatus, the anterior and 
posterior roots of the auricle there meeting. Soles 5-tuberculate (?). 
Fore claws not larger than the hinder. Tail about J the head and 
body. Pelage ordinary. Size minimum. 

C. Pedomys. Back and middle upper molars as in the last. Front lower 
molar with only 2 internal and 1 external triangle. Ear unrimmed. 
Soles 5-tuberculate. Fore claws not larger than the hinder. Tail i 
the head and body, or rather less. Pelage ordinary. Size medium. 

IJ. PiTYMYS. Molars all as in Pedomys. Ears unrimmed. Soles 5-tuber- 
culate. Fore claws larger than the hinder. Tail about \ the head 
and body, or less. Pelage dense, silky, mole-like. Size small. 

Subgenus Myonomes, Raf. 

Syx. Arvieola of most American writers. — Arvicola, A, Hemiotomy^^ 
Baird, M. N. A. 1857, 515 (type riparim. Not of Selys-L.). 
— Myonomes^ Raf. (type M. pratensis, Raf., based on "Wil- 
son's Meadow Mouse'* = A. pennsyhanica^ Ord. =s A. riparius, 
Ord.). 

1. Arvieola (Myonomes) riparius, Ord. 

Syn. Campagnol or Meadow Mouse of Pennsylvania^ Warden, Descr. 

U. S., V. 625. 
Meadow Mouse, Wils., Am. Om., vi. pi. 50, f. 3. 

Arvieola pennsylvanica, Ord, Guthrie's Geog. 2d Am. ed. ii. 1815, 292 
(based on the foregoing). — Harlan, Fn. Amer. 1825, 144 (in part; 
quotes Ord, but diQ%CY\be^ pinetormn). 
Arvieola riparius, Ord, J. A. N. S. P. iv. 1825, 305. (Philadelphia. ) 
Arvieola riparius longipilis, Kenn., Agric. Rep. U. S. Patent Office, 

1856, 304. (West Northfield, 111. ; in winter pelage.) 
Arvieola xanthognatha, Harlan, Fn. Amer. 1825, 136 (also of God- 
man, Say, DeKay, and Linsley, but not of Leach nor of Richardson). 
Arvieola alborufescens, Emmons, Rep. Quad. Mass. 1840, 60 (albino). 
Arvieola hirsutus^ Emmons, I. e. 

Arvieola nasuta, Bachm., J. A. N. S. Phila. viii. 1842, 296. (Massa- 
chusetts. ) 
Arvieola oneida, DeKay, N. Y. Fn. i. 1842, 88, pi. xxiv. f. 1. (New 

York. ) 
Arvieola rufeseens, DeKay, op. cit. 85, pi. xxii. f. 1. (New York.) 
Arvieola oeeidentalis, Peale, Mamm. U. S. Ex. Ex. 1848, 45. (Puget 

Sound.) 
Arvieola ealiforniea, Peale, op. cit. 46. (California.) 
Arvieola montana, Peale, op. cit. 44. (California.) 
Arvieola edax, Le C, P. A. N. S. P. vi. 1853, 405. (California.) 
Arvieola borealis, Le C, op. cit. 407. (Rhode Island. ) (Not of Rich.) 
Arvieola trowbridgei, Bd., M. N. A. 1857, 529 (in text). (California.) 
Arvieola longirostris^ Bd., op. cit. 530. (California.) 
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Arvieola modesta, Bd., op. cit. 535. (Rocky Mts.) (Very young.) 
Arvieola rufidorsum^ Bd., op. cit. 526. (Mass.) (Reddish specimen.^ 
At'cieol/i hrexceriy Bd., op. cit. 525 (Muskeget, Mass. ; bleached insniar 
race). 

la. Arrioola (ripariui var. ?) borealis, Rich. ? 

Syn. f Arvieola borealii. Rich., Zool. Journ. 1828, 517 ; F. B. A. i. 1«29, 
127. — Also of Aud. and Bach., and ofBaird. 

Ilab. Northwestern America. 

Ohi<. This and the two succeeding species are presented provi- 
sionally. 

2. Arvioola (Myonomes) townsendii, Bach. 

Stn. Arcicola toxrmendii. Bach., J. A. N. 8. P., viii. 1839, 63, and of 
subsequent writers. 

Hah, Oregon and Wasliington Territories. 

3. Arvioola (Myonomes) xantho^athus, Leach. 

Syn. Arvieola xanih^gnathn^ Leach, Zool. Misc. i. 1814, 60, pi. 26. — 
Rich., F. B. A. i. 1829, 122.— Aud. and Bach., Q. N. A. iii. IH-kI, 
G7, pi 125.— Bd., M. N. A. 1857, 552.— Dall, Alaska and its Re- 
sources, 1870, 577. — Whether of Sabine? but certainly not of any 
author treating of United States species. 

Hah. British America. 

06s. In its typical condition the animal is unmistakable in its 
immense size (up to 8 inches long) and chestnut cheeks. There 
remain, however, some points to be elaborated before the relation- 
ship of the several forms of Myonomes can be considered estab- 
blished. 

Subgenus Chilotus, Baird. 

Syn. ChilotuM, Baird, 1857. Type, A, oregont, Bach. 

4. Anrioola (Cliilotui) oregonus, Bach. 

Syn. Arrieola oregoj\i^ Bach., J. A. N. S. P., viii. 1839, 60. — .\ud. and 
Bach., Q. N, A. iii. 1853, 232, pi. clxvii. f. 3.— Bd., M. N. A., 18.>7, 
587. 

Hab. Oregon. 

Subgenus Pedomyh, Baird. 
Syn. Pfdomy», Bd., M. N. A. 851, 517. Type, A. aunterus, LeC. 

5. ArTioola (Podomjs) austonu, Le C. 

Syn. Arrieolii austsrus, he C, P. A. N. 8. P. vi. 1853,405. (Wiscon- 
Hin.) 
Arrieola {Pedomyt) aunterus, Bd., M. N. A. 1857, 532, pi. liv. (Wis- 
consin and Mlasouri to Louisiana.) 
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Arvicola (Pedomi/s) cinnarnoma^ Bd. op. cit. 541, pi. liv. (Minnesota.) 
Arvicola (Pedomys) haydeni^ Bd., op. cit. 543. (Nebraska.) 

Hah, Western States and atljoining Territories, especially Illi- 
nois, Missouri, and Michigan. Kansas. Louisiana. 

5a. Arvicola (Pedomys) austerns, var. curtatns, Cope. 

Syn. Arvicola curtata, Cope, Pr. A. N. S. Phila. 1868, 2. (Owen's Valley, 
California.) 

Hab. United States, west of the Mississippi. California. Colo- 
rado. Kansas and Nebraska, where becoming mixed up with true 
austerus, 

Obs. In comparing his supposed new species with "-^. modesta^^^ 
Prof. Cope was misinformed as to its affinities. It is a true 
Pedomys, not in the least like any style of Myonomes^ as I ascer- 
tain by inspection of the type specimen. Its extreme modifica- 
tion is peculiar in the small size, and very short tail (less than the 
head) : it shades directly into ordinary austerus. 

Subgenus Pitymys, McMurtrie. 

Syn. Pmmmomys, Le C, 1829, 7iec Ruppel (type pinetonim). — Pitymys^ 
McMurt., 1831 (same type). — Pinemys, Less, 1831 (same type). 

6. Arvicola (Pitymys) pinetorum, Le Conte. 

Syn. Arvicola pemuylvanica^ Harl., Fn. Amer. 1825, 144, in part; the 

descr. but not the synon. {not of authors), 
Psammomys pinetorum, Le C, Ann. Lye. N. Y. iii. 1829, 132, pi. ii. 
Pitymys pinetorum^ McM., Am. ed. Cuvier, i. 1831, 434. 
Pinemys pin^torum, Less., Nouv. Tabl. R. A. 1842, 12. 
Arvicola pinetorum^ Aud. and Bach., Q. N. A. ii. 1851, 216, pi. Ixxx. 

(excl. syn. *•*' oneida DeKay,") 
Arvicola {Pitymys) pinetonim, Bd., M. N. A. 1857, 544. 
Arvicola scalopsoides, Aud. and Bach., J. A. N. S. Phila. viii. 1842, 

299 (Long Island). 
Arvicola apella^ Le C, P. A. N. S. P. vi. 1853, 405. (Pennsylvania.) 

ta.^ Arvicola (Pitymys) pinetornm, var. qnasiater, Coues, n. v. 

Diacj. Subgeneric characters of Pitymys (skull not seen), and 
somewhat resembling P. pinetornm (particularly the large dark 
style formally called scalopsoides). Rich glossy blackish, ap- 
pearing quite black at first sight, but this color warmed into a 
slight auburn shade by uniform admixture of dusky chestnut or 
chocolate brown. No markings anywhere; color of the upper parts 
changing on the sides insensibly into blackish-ash or dark plumbe- 
ous of the under parts, which are slightl}' hoary. Tail like back 
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above, indistinctly paler below. Fur short, close, of so rich silky 
lustre that in some lights an appreciable purplish or coppery iri- 
descence is seen. General build of pinetorum ; rather stouter, 
larger; nose to eye 0.50 ; to ear 1.05 ; to tail 4.33-4.45 ; tail rerte- 
brm 0.70 ; with hairs 0.80 ; height of ear in front 0.45 ; palm 0.33 ; 
sole 0.66. 

Hah. Mexico. (Xalapa, De Oca^ No. 3524, Mus. S. I., type of 
the si)ecies ; Tuxpango, Sumichrast^ No. 7006, Mus. S. I.) 

Obii. This peculiar field mouse, which may prove entirely dis- 
tinct from pinetorum^ is specially interesting in coming from a 
region where the genus was long supposed to be not represented. 
I have never seen any other Armcola from south of the United 
States, nor is there, to my knowledge, but a single one hitherto 
described from so low a latitude, on this hemisphere at least. This 
is Arcicola (Hemiotomiji*) mexicanus^ De Sauss., R. M. Z. 1861, 
3, a sjKJcies apparently allied to A. riparius. 

e«not VII. SYKAPTOMTS, Baird. 
8yn. Synaptomyn, Bd., M. N. A. 1857, 558, in text under Myod^^ and p. xlir. 

Dinrj. Superior incisors grooved (unique in the subfamily). 
Root of inferior incisor ending abruptly opposite last lower molar 
(the root generally runs up to the condyle in Armcolin«). Con- 
struction of molars, and general cranial characters as in Myodes. 
Palate ending as in typical Armcola. External characters in 
general of an ordinary arvicoline style, but in the very long sod 
full pelage, short hea\T head, and blunt muzzle, approaching the 
Lenimings ; nevertheless, cars equalling or overtopping the fiwr as 
in Kvotomys^ and tail equally or exceeding the hind foot, as usual 
in Arvicola. 

Obs. Foregoing are the essential characters of the most remark- 
able genus of the subfamily, one singularly combining |>eculiari- 
ties of several widel}' different arvicoline genera. It ma}' \ie de- 
fined in a word as skull and teeth of Myoden^ in body of Arvicola^ 
with ears of Evofomys^ and sui generin sulcation of upper incisora. 
The genus was happily characterized in 1857, but u|)on such 
miserably inadequate mati»rial,' that Prof. Baird did not formally 

* No. *|*J, Mus. S. I., merely a rat -eaten bunch of fur, lacking head, tail, 

and tUn'e of the fiM»t, with a defective skull ; and No. 1.368, skin with feet 
and tail, but no head, nnd no skull. Locality unknown, supposed United 
Stall*!. Received from Wm. Cooper. 
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introduce either genus or species in tlie bodj' of his work, though 
in the introductory list he gives Synaptomys as a subgenus of 
Myodes and catalogues a species, S. cooperi. Though defined with 
precision, as far as the material would allow, the genus remains 
little known. I can indorse it unequivocally, and add all details 
hitherto wanting. There is probably no more strongly marked 
genus of Arvicolinae, 

The groove of the upper incisor is deep, distinct, and runs near the 
outer edge instead of along the middle (as in Ochetodon and Reithro- 
€ion). The incisors are short, broad, and much curved ; their front 
much bevelled off, so that, viewed in profile, one part of each incisor 
stands in front of and parallel with the part on the other side of the 
groove. These teeth tend to the Myodes pattern further in being 
enamel tubes not completely filled with dentine (calling to mind 
an unfinished quill pen, after the first oblique slice is cut awaj^) ; 
their tips are not straightly transverse, and generally nicked at 
the end of the groove. The under incisors, exactly as in Myodes^ 
stop as to their roots abruptl}' just in front and inside of the last 
lower molar; while in all other Armcolinae I have examined, ex- 
cepting Myodes and Cuniculus^ the root runs past (outside) the 
lower molar up the ramus of the jaw to near the condyle, this 
passage of the root making an obvious ridge, here wanting. In 
Synaptomys^ as in the genera just mentioned, the whole condylar 
ramus is thus flat, with its inner surface nearly plane, separated 
by a strong sulcus from the end of the alveolar portion of the jaw. 

As is well known, the molars of Myodes (restricted to exclude 
Cuniculus)^ though essentially aggregated rootless prisms as in 
other Armcolinae^ are quite different in their details of pattern. 
Not to go here into detail, I may simply say, that the inner mar- 
gin of the molar series is crenate^ not sharply serrate like the 
outer as in Arvicola, Now this pattern of Myodes is duplicated 
in Synaptomys, and so is every other molar detail. Incisors aside, 
the skull and teeth of Synaptomys are not distinguishable with 
certainty from those of Myodes, Outside, Synaptomys is not a 
lemming, but an Armcola, one, too, with ears as large as in Exso- 
tomys. An alcoholic specimen might be mistaken at first sight 
for Arvicola austerus. One might suppose it originally a lem- 
ming, stranded in time long past in latitude so low as to impress 
upon it ordinary arvicoline exterior characters. 
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Meatturements of a skull of Synaptomys coopcri (No. 6915, Mus. 
S. 1m Kansas, B, F. Oohs ). Total length (occip. protuh. to end 
of nasals) 1.14; greatest Z3'gomatic width, 0.72; least width (at 
interorhital constriction) 0.15; width of rostrum, 0.25; interraas- 
toid width 0.58 ; intcrparoccipital width 0.37 ; height opposite and 
including last molar, without lower jaw, 0.45 ; length of up|)cr 
molar series 0.30 ; length of extra-alveolar portion of upper inci- 
sors 0.24 ; length of rostrum 0.25 ; tip of under incisors to apex 
of coronoid 0.C2, to back of condyle 0.79, to end of descending 
process 0.81; length of under molar series 0.28; of extra-alveolar 
portion of under incisor 0.25. 

1- Synaptomyg eooperi, Baird. 

Myoden {Synaptomyn) cooper iy Bd., M. N. A. 1857, p. xliv. 
Synaptomys coopen\ op. cit. 558, in text. 

ArtiCftht {SynapUtmyti) fjo»»ii^ Bd., Mu8. S. I. (laliels of Kansas si)eci- 
mens which, however, are inseparable from the types). 

Hah, Middle and Western United States and northward. Brook- 
ville, Indiana, //aymo/icZ. South Illinois, A'*;/iwiW>//. Benton Co., 
Minnesota, Garrison, Neosho Falls, Kansas, Gosa. Skagit Val- 
ley, Oregon, Kennerly, Xulato, Alaska, Dall, 

Dimension H (average of several, alcoholic, from Kansas). Nose 
to e3*e 0.45 ; to ear 0.95 ; to occiput 1.20 ; to root of tail 3.50 (from 
3.00 to 4.00 — range of tlie whole series 2.90 to 4.30) ; tail verte- 
bne 0.65 (from 0.51 to 0.75); tail, with hairs, 0.75; fore foot 0.40; 
hind foot 0.70 ; ear 0.35. 

Eighteen specimens, dry and alcoholic, examined from the al)ove 
localities. 

Qenat VIII. 1IT0DE8, PaU., emend. 

Syn. yfuM, gp., ft Arrifolti, sp., Auctt. anliq. — IfyputkBu^, lllii^cr, IBll, 
pttrtim (includes Mn* UmmuM, timphihiun, etc.). —Myoflet, Pall., Zoog. 
H. A. I. IHll, 172, in part (includes -4rriV'>i</, ami thus alK)ut ctwxten- 
Hive with his Mure* eiiuieuUtrii o{ 1778). — Lemmu», Linck (fide Bd. 
In part; includes Articoln.) — Oeoryrhun, Hich., F. B. A. 1829; and 
And. and Bach., 1854 (inclmles Cuni^uUm). Not of Illiger, which i» 
of an entirely different fumily. 

Ohs, The char.<t. of this genus should unquestionably be so 
drawn as to exclude Cunirulus^ which latter, although also a *' lem- 
ming," is quite as widely separated as the other genera of Arrinti- 
iiiit are. Being based upon a long and well-known animal, the 
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characters need not be here recapitulated. The several ascribed 
species of North American Myodes proper are reducible to the 
following, which is not specifically separable from that of Asia. 

1. Myodeg obeniii, Brantz. 

Syn. Myodes ohensis^ Brantz, Muisen, 1827, 55. — Keys, and Bias., Werb. 

Eur. vi. 1840, pp. vli. and 32. Midd., Sib. Reise, ii. 1853, 99, pi. ii. 

figs. 7, 8, 9, pi. viii. pi. ix. and pi. x. f. 2. — Baird, M. N. A., 1857, 

559. 
Arvicola (Georychus) helvolus, Rich., F. B. A., 1829, 128. 
Oeorychus helvolus^ Aud. & Bach., Q. N. A. iii. 1853, 84, pi. cxx. f. 1. 
Myodes helvolus, Dall, Alaska and its Res. 1870, 577. 
Aicieola (Georychus) trimucrojudus, Rich., App. Parry's 2d Vo\'age, 

1825, 309 ; F. B. A. i. 1829, 130. 
Georychus irtmueroJiatus, Aud. and Bach., Q. N. A. iii. 1833, 8G, pi. 

cxx. f. 2, 3. 
Myodes tn'tnucronaius, Dall, Alaska, 1870, 577. 
Myodes albogularis, Wagner, Suppl. Schreber, iii. 1843, 602. 

Hab. More western portions of Arctic America. 

Obs. Of this species I liaA'e handled about forty specimens, the 
first examined by an American naturalist for many years. They 
differ somewhat from the only two Siberian skins before me, pos- 
sibly representing a variety (to be called Myodes helvolus) ; but I 
am far from disputing Yon Middendorff's decision as to their 
specific identity with the Asiatic animal. 

Genus IX. CTJNICTJLTJS, Wngler. 

Syn. Mus, Arvicola, Myodes et Lemmus, Auctt. — Georychus, partim. Rich., 
Aud. and Bach., nee lll.—Guniculus, Wagler (*M830'*), Isis, 1832, 
1220; type C. gr(Enlandicus= G, to rgiiatus or Iiudsonius. — Lilljeborg, 
Syst. Ofvers. Gnng. Glires, 1866 (same type). 

Obs. Without going into the characters of a perfectly well- 
known form, I wish to particularly^ signalize the fact that this 
genus, though based upon a " lemming," is very different from 
Myodes^ and, indeed, from any other arvicoline type. The molar 
pattern is strongly of an ordiuarj' arvicoline general character — 
not at all as in Myodes or Syiiaptomys — while details of the molar 
dentition (as, for instance, six prisms on back upper molar and 
nine on front lower molar) are unique. The obsolete ear and 
pollex, the singular hypertrophy of the two middle fore claws, and 
the notable seasonal changes of pelage, are all peculiar. I find 
but one American species, identical with that of Asia. A second 
supposed species, C. lagurus, I have not seen. 
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1 Cunievlms k«4jOBi««, (Forwi ) Coa«t. 

Syn. Mn$ hudsoniu*^ Font., Phil. Trans. Ixii. 1772, 379. — Pall., X. Sp, 

Glir. 1778, 201.— Gm., Syrt. Nat. i. 17«8, 1S7. 
L€mmuM hud$oniu». Sab., Sappl. Parry's Voy. 1834, 185 ; App. Frank- 

lins Joum. 1825, 661.— Harl., Fn. Araer. .>46. 
Artifola hufUonia^ Rich., App. Parry's 2d Voy., 308. 
Artifola {Georychun) hudtoniiiM^ Rich., F. B. A. i. 1829, 132. 
Mj/odeM hudionius^ Wagn., Suppl. Schreb. iii. 1^13, 604. — Midd., Bull. 

Acad. St. Petersb. lii. xix. Dall, Alaska, 577. 
Georyehn* hud»oniui, Aud. and Bach., Q. N. A. iii. 1853, 81, pi. cxix. 
.\fH» torquatut. Pall., N. Sp. Olir. 1778, pp. 77 and 205, pi. xi. B. 
Myoden torquatut^ Keys, and Bias. Wirb. Eur. 1840, pp. ti. and 32. — 

Midd., Sib. Reise, ii. 1853, 87, pi. iv.-vii. and x. — Baird, M. N. A., 

1857, 558. 
Mun Unemis, Pall., X. Sp. Glir. 1778, 195. 
,\fuM grfrnlandicu*, Traill, Scoresby's Greenland, 1823, 416. 
Arriroht (Georyrhiii* f/ranlandirug, Rich., F. B. A. i. 1829, 134. 
Georyrhnt granliindirui, Aud. and Bach., Q. X. A. iii. 1854, 315. 
Cunirului ffranlftndieuM, Wagler, Isis, 1832, 1220. 
Myodet yranlandirut^ Wagner, Suppl. Schreber, 1843, 606. 
Lf^mmnt ungulatu*^ Baer, Baer and Helm., Beit. iv. 1841, 283. 
JIud«onU Bat and Ilare-taiUd Rat^ Penn., Arct. Zool. i. 132, 133 ; 

Quad. ii. 201. — Hare-tailed Mouff, Ileame, Joum. 387. — HudionU 

Day Lfmrninff, AViq. —WaphkooMfeiiek (** White Bear Mouse'*) of 

the Crrcs, Lunagu y C' VihMe Mouse") of the Chippeways, Atting- 

nark (*' White Mouse**) of the Esquimaux. 

Ilab. Arctic regions. 

Qenas X. FIBEB, CoTier. 

Syn. Cantor, L., 8. X. i. 1766, 78 (not type).— ATwi, Gm., S. X. i. 
1788 (not \y\>e).—''Myora»tor, Kerr's Linn., 1702,** partly, (type 
Myopotamun roypun) — Fiber^ Cuv., Leqous, i. 1800 (type Castar 
zihethinii^ L.). — Leintnun, Fisher, Syu. 1829 (partly). — Ondatra, 
Watt-rh., Charl("HW. Mag. iii. 1839 (type zibtthieut). 

Ohn, Although this well-known form presents many peculiari- 
ties, those are chiefly in adaptation to aquatic habits; it is strictly 
arvicoline in all essentials. 
1. Fib«riibethieni, (L.) Cot. 

Sy.n. Cantor zihfthirnn, Linn., S. X. i. 1766, 79. 
.V«4 zihtthicHt, (tra., S. N. i. 1788, 125. 
yfyorantor zibethicun, ** Kerr's Lmn. 1702.** 
Fibfr ziftethtfui, Cuv., U. A. i. 1817, 172, aud of authors. 
LrmmuM zibethirus, Fisch., Syn. 1820, 2H0. 
Oud^itrazihfthirun, Waterh., Charlcsw. Mag. iii. 1839, 594. 

' Fib«r otojtniii, Lord. P. Z. S. 1803, 96 (British Colombia). 

JJab, North America. 
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KEW SPECIES OF KOBTH AMEBICAK NOCTTJIDJE. 

BY AUG. R. GROTE. 

Aeronyeta exilii, n. s. 

?. A small species of the size of A. vinnula^ and ai^parently 
belonging to the group Triaena of HUbner. Tlie fore wings are 
pale, with a yellowish stain, noticeable on the ordinary spots and 
on the submedian space. The median lines are wide apart, gemi- 
nate, faint ; the t. p. line rectangularly exserted opposite the 
cell, running inwardl}"^ below the median vein. Both the stigmata 
are relatively large and vague, the reniform with a central ochery 
stain, which becomes easily lost. The median shade is obvious 
between them on costal region. The costal region is regularly 
dotted with pale black points at the inception of the lines; the 
median shade is very oblique, and the t. p. line has a separate dot 
for each of its component lines, here divaricate; there is also an 
independent dot midway between the median shade and the inner 
dot of the t. p. line, above the reniform, wanting in the succeeding 
species. A very narrow black dash above internal angle, broken 
before the margin. The basal streak and that opposite the cell 
are obsolete. Hind wings pale fuscous, with whitish fringes 
reflecting the markings of the under surface where the common 
line is distinct and lunulate on the hind wings, more dentate and 
medially exserted on primaries. A discal lunule on hind wings; 
on the more fuscous primaries a discal dash joined to the dark- 
marked crossvein. Head and thorax pale like the fore wings; 
black at the sides of the basal joints. Legs pale ; tarsi black- 
dotted. 

Expanse 30 mm. Habitat, New York (E. L. Graef). 

Aeronyota pauperoula, n. s. 

?. Of the same size and appearance as ^. f^j:i7?'«, perhaps a 
little slighter built. This species differs by the shape of the t. p. 
line, which is more roundedly, less rectangulary exserted opposite 
the cell than in its ally, and notably less inwardly inflected below 
the median vein ; its position is similar in the two species. The 
costal dots are fewer and wider apart, that above the reniform in 
A. exilis is here wanting. The geminate t. p. line is finer, the 
outer line more distinctly black, the inner faint ; the orbicular is 
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ii small complete annulus. The black basal streak is distinct, 
farente on the oblique, geminate, wave«i t. a. line, Tae streak 
aK>uve the internal angle is distinct and continaoas, and there is a 
taint dark»-r sfiading outside of the t. p. line opposite the cell con- 
taining an ob«4olete streak. The whitish fringes are distinctly 
black-dotted. Hind wings as in A. t'Tilitt. Beneath the commoQ 
line is faint and appears more even and straighter on the primaries 
than in its ally. 

Kxjpanft' 30 mm. Habitat. Texas (Yi. L. Graef). 

These closel}' allied 8|)ecies may lie distinguished by the cha- 
racters given alK>ve on close attention. A, pauptTcula seems to 
resemble A, interrujpta^ a 8|)ecies describetl by Guen^, from a 
drawing by AI>bot; it seems to ditfer in the characters of the 
basal line as given by Guenee as well as in the color of the hind 
wingH which are not at all yellowish in either of the two s|>ecies 
descrilK'd by me. 

Entolj]»e, n. g. 

A genus which I would refer to the Bombycoidea of v. }Ieine- 
man. 

The eyes are naked, and the small ocelli may be perceived on 
their margin behind the antenme. The !> anteima? arc bi[)ectinate, 
thickly setose ; the pectinations increase in length on the inside 
at basal third, and gradually taper thence to the tips, where they 
become obsolete. The labial palpi are short, as in Dicopia^ and 
do not exceed the front, and are thickly haired with dci>cnding 
beard. The whole body is shaggily haired, and the short unarmeti 
legs are nearly hidden by the length}' vestiture. The thorax is 
comparatively heavy and square, and its proportion to the abdo- 
men is somewhat as in Du^opia, On the disk is a tuft of metallic 
scales, such as have hitherto been recorded onl}' of Endryas and 
Tohjpi', The wings are long and rather narrow, the primaries 
with rounde<lly obliipic external margin and defined apices. The 
general aspect recalls the Notodontians, but veins 4 and 5 are 
thrown off together on the fore wings, and the insect undoubtedly 
is Noctiiiilous. 

Entoljp* RoUndi, n. e. 

%. Cinereous fuscous. The markings on the primaries are 
obliterate. The ordinary spots can Ix^ made out, of a paler gray, 
\\\v reniform very large, obsolctely black ringeil. The t. p. line 
may be seen as an approximate gray sinuate band in some indi- 
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viduals. The blackish, brokeiil}^ dentate subterminal line, pre- 
ceded by a gray shade, is usually observable and strikes the eye. 
Below vein 2 there is a stronger blackish accentuation or small 
dash. Fringes concolorous. Hind wings with soiled A'eins and 
whitish fringes, pale, transparent, ashen, with darker broken ter- 
minal line. Beneath the primaries are fuscous ashen ; hind wings 
whitish, irrorate, with discal mark and traces of an approximate 
median band. 

Expanse 36-37 mm. Habitat, Massachusetts, April 8th to 
15th (Mr. Roland Thaxter, No. 1019) ; Missouri, April (Prof. C. 
Y. Riley). 

Bianthoeeia peniilii, n. s. 

S 9. A bright gray, moderately sized species, shaded with 

blackish, with a certain resemblance to Mamestra distincta. 

Primaries whitish at base, with a black basal longitudinal streak. 

Median lines geminate, pale gray, approximate below median 

vein. Claviform deep black, acute, extending to median shade, 

apparently resting on a very fine black line which crosses the 

median space. A very obvious bright brown shade extends 

above it, below the median vein, from the t. a. line downwardly 

below vein 2 to the t. p. line. A similar but fainter shade stains 

the discal field beyond the reniform spot. Orbicular narrow, 

whitish, oblique, with an interior streak. Reniform pale, upright, 

moderate, with an incomplete interior black annulus. T. p. line 

lunulate, projected straightly outwardly along costal region, 

thence obliquely downwardly to submedian fold, where it forms 

a weak angulation to internal margin. A whitish shade below 

vein 2 on subterminal space setting off the lower black cuneiform 

marks of the s. t; line by contrast. The s. t. line is preceded by 

a series of such marks, increasing in size ; on costal region the 

line appears as a white curve. A dark terminal line; fringes pale 

at base, fuscous outwardly. Hind wings pale fuscous, with soiled 

veins and traces of double transverse lines. Beneath pale gray, 

irrorate, with a common line accented on the veins and faint 

discal points. Thorax and head mixed blackish and gra}* ; collar 

with a median black curved line. Abdomen tufted on the dorsum ; 

ovipositor exserted ; eyes hairy ; tibite unarmed. 

Expanse 30 mm. Habitat, Victoria (G. R. Crotch, Mus. Comp. 
Zoology, Cambridge, Mass.). 
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I have received from Mr. Geo. Xorman. ander the namber Ki, 
a singular variety of this species taken at St. Catlierine*s. Ont., 
August the 12t]i. The specimen is a female. The fore wingA 
are entirely of a dead black, so that the markings become inoon- 
spicuons, and can only be made out with difficulty. The reniform 
is, however, entirely white, and becomes very prominent by con- 
trast. The hind wings are more blackish than brownish-fuscoos, 
as is the under surface and the body. 

Oortjaa o«riaa, a. •. 

9. A large species with the colors of Xanthia in'/a^o, but a very 
much larger insect. I refer it to Gortyna Huhner=Hyiirctcia^ B*, 
Led., from the circumstance that the thorax is crestel 1>ehin<L 
There is a sharp tuft l»ehind the collar. Bright yellow marked with 
dull reddish-purple. Head and thorax yellow, with the patagia 
and crest ings shaded with reddish-purple. Fore wings widening 
outwardly, with sliarp apices and rounded external margin, of an 
intense yellow ; the terminal and sub-terminal spaces reddish-pur- 
ple, separated l»y the narrow yellow sub-terminal line proceeding 
from a yellow apical shade spot. The base of the wing is shaded 
with reddish-purple. The markings are fragmentarj* ; the orbi- 
cular small; the reniform large, narrow, diffusely annulateil with 
purplish in broken blotches. The median shade is as apparent aa 
the median lines, all somewhat ocherous, incomplete ; the t. p. 
line scallofied. Hind wings soiled yellowish-white, a little darker 
tinted outwardly. Abdomen like hind wings. Beneath like hind 
wings above, with an obsolete median shade on secondaries; on 
the f<irc wings the darker tintiugs of the upper surface are partly 
reflected terminally. 

Expanse 47 mm. Habitai, Kansas .Prof. Snow, No. 258). 

The head seems to me more sunken than in Xanthia^ to which 
the suiHjrb sp^^cies might be referred at first sight from the color- 
ing. 
HiflMlla, 0. g. 

The tyi^e of this genus, H, fuh'lia^ is characterized by a resem- 
blance to the species of Caradina^ while differing structurally by 
the hairy eyes. The % antenna? are brush-like. The palpi have the 
terminal article a little de|>endent. The ti bin? are unarme<1 ; the 
body parts linear and slender ; thorax untufleil, hairy. The wings 
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are long, widening a little outwardly with slightly rounded, nearly 
straight external margin. The type has a casual resemblance to 
the species of Ipimorpha, 

Himella fidelii, n. s. 

S . Of a peculiar, soft warm grayish fuscous, the fore wings con- 
colorous. The basal half line is indicated by black dots. MMian 
lines pale, even, shaded with blackish, approximate below the 
median vein. Ordinary spots very large, a little paler than the 
median space, rounded, very finely pale-circled, the rcniform not 
excavate. T. p. line a little waved or uneven, pale, with a narrow 
preceding ochrey-brown shade line, a little depressed on costa. A 
very fine pale terminal line, fringes concolorous. Hind wings with 
white fringes and whitish at base, else largely fuscous ; beneath 
whitish, irrorate with fuscous, and with a discal dot, and faint 
median shade. Thorax and head concolorous with fore wings. 
Palpi black at the sides. 

Expanse 31 mm. Habitat, Albany (Mr. O. Meske). 

Himella forfurata* n. s. 

Z . The structural characters are those of the genus, but this spe- 
cies is very much smaller than the type, and the ornamentation is 
more like Orthodes, Fore wings pale ochrey fuscous. Ordinary 
lines geminate, blackish. T. a. line thrice dentatedly waved, 
minutely denticulate on costa. Ordinary spots small, inconspicu- 
ous, obsoletely outlined, the reniforra darker than the wing, attenu- 
ate, black stained inferiorly. T. p. line denticulate, broken up into 
black points on the veins. Sub-terminal line pale, well removed 
towards the margin, preceded by an inconspicuous series of darker 
points. A terminal series of interspaced black dots. Costal edge 
dotted. Hind wings very pale, immaculate. Beneath very pale ; 
sparsely irrorate ; both wings show a distinct terminal series of 
black dots ; there is a common median line and on the hind wings 
a moderate discal mark. Palpi inconspicuously blackish out- 
wardly. Head and thorax like fore wings. 

Expanse 26 mm. Habitat, Albany (Mr. 0. Meske). 

Tmdooampa oapiella, n. s. 

%, The dark testaceous antennae are bi-pectinate ; the eyes 
hairy. The fore wings are blackish fuscous, silky, with an admix- 
ture of reddish scales, and remind us of those of Dianthodcia 
meditala. The lines are narrow, faint, interrupted, white. The 
14 
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ordinary spots are moderate, blackish, very finely ochre-ringed. 
Minute white and black points on the veins beyond the t. p. line. 
Hind wings fuscous, paler at base, and allowing the distinct discal 
mark of the under surface to be perceived. Under surface blackish, 
hind wings partly whitish, with a narrow common line accented 
on the veins. 

Expanse 28 mm. Habitat, Albany (O. Meske). 

A dark species with silky wings, resembling an Orlhodes. 

Agrotii innotabilii, n- s. 

This well-marked species resembles, at first sight, A, bicarnea 
and A. c, nigrum from the Atlantic States, but differs by its 
smaller size, and the absence of any carneous costal shades on the 
fore wings. Blackish ; the collar is pale at base, and very broadly 
banded with deep black superiorly. Fore wings with the trans- 
verse lines narrow, continued, geminate, accompanied by narrow, 
pale shades. Orbicular small, spherical, lying in a deep black 
discal shade preceding and following it; reniform moderate, dis- 
colorous, ochraccous, distinct, of the usual shape with distinct 
internal ring ; fringes blackish. Hind wings blackish fuscous, 
paler at base. Beneath paler with a purply tinge ; a faint, narrow 
common line, a little irregular on secondaries, and discal dots. 
Body parts blackish. 

Expanse 33 mm. Habitat. Saucelito, Cal., Aug. 25th (Mr. 
Behrens, No. IfiO). 

I cannot observe the armature of the fore tibiae in ray tyi>c with- 
out breaking the specimen. It probably does not differ in this 
respect from its allies. 

Agrotii euroidei, n. •. 

%. A rather stout sjMJcies, resembling at first sight some of the 
gray forms of Mamentra or Eurois. All the tibia; spinosc. An- 
tenna» strongly pectinate, long, the pectinations decreasing to the 
tips. Whitish-gray. Collar shaded with black at the Imse, with 
a black line. Palpi black at the sides of 2d joint; terminal joint 
black near the socket. Primaries whitish-gray, with the costal 
edge tinge<l with carneous. The transverse lines are more broadly 
marked in black on the costal region, below which they are indis- 
tinct. The lunulate median shade is tinged with ferruginous or 
ochre below the reniform. Ordinary spots large, concolorous, 
Mack ringed, with black internal marking, lying in a blackish- 
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brown shade which obtains between them traversed by the black 
median shade. Terminal dots distinct. Hind wings dark fus- 
cous ; beneath closely irrorate with discal point. The primaries 
beneath show the costal edge carneous, otherwise like secondaries, 
without any apparent line. The thick body squamation beneath 
has a carneous or rosy tinge. 

Expanse 40 mm. Habitat. California (Mr. James Behrens, 
No. 66). 

Agrotii Boitonieniii, n. s. 

%9. A rather large, stout, mouse-gray, concolorous species, 
with the male antennae bristled beneath, and the fore tibiae spinose. 
The lines and spots on tlie fore wings are indistinct, the fuscous 
lines geminate, component lines rather widely separate. Orbicular 
obsolete ; reniform vaguely outlined, touched by the angulation 
of the median shade which is more distinct than the lines, and 
angulated below the spot. T. p. line with its inner component 
line minutely scalloped, more distinct than the outer line. Sub- 
terminal line a subcontinuous series of fuscous marks ; fringes 
concolorous. Hind wings dark fuscous in the female, with white, 
narrowly interlined fringes ; in the male nearly white, with soiled 
veins. Beneath with a faint median shade and extremely incon- 
spicuous discal mark on secondaries. 

Expanse 38 mm. Habitat, Newtonville (Mr. R. Thaxter). 

The specimens were taken September 11th. Mr. Thaxter's 
numbers are 1057 9, 1058 %. It has some resemblance to the 
European A. cinerea^ but it is, perhaps, nearest to A, violaris^ 
G. and R. 

I have received also from Mr. Thaxter specimens of Agrotis 
badinodis^ Grote (No. 1063), taken Sept. 11th, and Agrotis geni 
culata^ G. and R. (Nos. 869, 870), taken Sept. 8th, in the same 
locality. 

Owing to Mr. Morrison having sent me a specimen of Melapor- 
phyria immortua^ as I understood from his collection, I have 
erroneously credited him with the species instead of Mr. Thaxter 
in my original description (Biill. Buff. Soc. N. S., 2, p. 75). I 
have received a specimen since from Mr. Thaxter, under the No. 
259, collected by him at Newtonville, Mass., June 12th. 

Oligia Buhner, 8. g. 

A slight form allied to Hadena^ apparently distinguishable by 
the more curved, divaricate labial palpi. Antenufle in the male 
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•imple« pabescent beneath. Eres naked, with sboit black la^bef. 
The thoracic ffquamation consists of narrow scalesw Maxill» 
rather weak. Alidomen linear; collar broad; thorax created 
behind : front broad, exceeded hy the palpL Legs anarmed : the 
me^lian spurs on bind tibiae sitoate without the middle of tlie 
joint. 

WadCTi Olifia) ▼•niMltr, •. >. 

Dark brown with a more or less decided mddj tinge Primaries 
shade<l with ochreous aloni^ internal margin, and with a well-sized 
distinct deeper ochreoas apical patch. Ordinar}* lines obsolete, 
whitish, broken by lilack |>oints on the veins ; the t. p. line ema- 
nates from a distinct and large white spot on the costa above the 
vague renifonn, which latter is preceded bv a distinct black shade 
on the disk^ an evident feature of the ornamentation of the wing. 
Hind wings uniform pale fuscous, silky; beneath as above with a 
discal dot and distinct darker median shade line. Fore wings 
beneath blackish with traces of the continuation of the me<lian 
line, {>aler terminall3% Head and collar brownish; t^olie paler; 
thoracic crestings tip(>ed with blackish. 

Expanse 20 mm. Habitat, St. Catherine's (Mr. Geo. Norman, 
Xos. 77 and 70). Taken in June. 

Hadsna (Oligia) tiaeta, n. t. 

A little stouter than the other species, and resembling the com- 
mon O. Chalcedonia (Iliibn.)? in ornamentation. Head and 
collar dark brown. Tegulie and thoracic disk smooth pale fawn 
color, and this lighter tinting spreads over the fore wings at base, 
and extends, obliquely upwardly, to beyond the t. a. line over the 
c<iHtnl region to the median shade. Median lines geminate ; t. a. 
line forming wide dentations ; t. p. line white shaded, emanating 
from a double white costal mark, augulate opposite the cell, nearly 
|)erpendicular, a little inwar4)y bent at median vein, skirting tlie 
pale and small reniform 8{>ot which latter shows a dark central 
line. The wing is darker, blackish shaded within the t. a. line at 
the edge of the oblique pale basal shade, and on the disk. A large 
ochrey apical blotch, liclow which the thread-like angulate sub- 
terminal line may l>e faintly discerned. Hind wings translucent 
whitish, shaded with blackish over the apical region and supe- 
riorly niong the terminal margin; beneath with faint dot and 
obsolete line. 
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Expanse 23 mm. Habitat. Texas, Dallas Co., Boll, in Mus. 
Com p. Zoology, Cambridge. This species differs from our com- 
mon species from New York, provisionally determined as Ghalce- 
donia Hiibn.? by the smaller reniform, stouter form, and the 
peculiar basal shading on the primaries. 

Apamea Ochsenheimer (1816). 

This genus is established in the Schmetterlinge von Europa, 4, 
p. 75, and divided into three " families" or groups : " A," with 
nictitana^ etc.; " B," with fur uncula^ etc.; " C," with testacea^ etc. 
Hiibncr next proposes distinct genera which sufficient!}'' corre- 
spond to Ochsenheimer's three groups viz., SiVZeriVZis for the group 
"A," Oligia for the group "B," and Exarnes and Ogygia for 
group " C." For some one of these genera the original term 
Apamea has to be restored. 

Boisduval, in 1829, divides Apamea Ochs.into two genera; retain- 
ing Apamea for a group of species headed by nictitans^ which em- 
braces species included under all three of Ochsenheimer's divisions, 
and proposing Luperina for testacea^ and allied forms. This latter 
genus is styled ^'Apamea^^ by Lederer, in whose work an exposi- 
tion of generic character is the strongest feature. Lederer's genus 
^^ Luperina^^^ contains none of BoisduvaPs species, and cannot 
remain. It must be resolved into Luceria^ v. Hein., with the type 
vire/i.s, and Ledereria with the group " B." For Lederer's 
^^ Apamea*^ the term Luperina^ Boisd. (with the type testacea)^ must 
be retained. 

Two generic types nictitans and leucostigma are included in 
Boisd uvaPs genus Apamea ; the other species seem to be now con- 
sidered as Hadeuas s. g. Oligia, The original type of Gortyna^ 
Hiibner (Tentamen) is referred by Guen^e to the genus Hydrcecia^ 
Guen. I have restored Hubner's original application in the " List 
of the Noctuidse of North America." In mv work 1 have not 
arbitrarily chosen the type of any genus, but have endeavored to 
apply the rules of zoological nomenclature throughout. In our 
researches after the true typ.e of Apamea we must choose between 
these two species, nictitans and leucostigma, both contained in 
Ochsenheimer's family "A," in the order cited, and both con* 
tained in oisduvaPs restriction of that term. For the first spe- 
cies we have Hiibner 's term Sideridis to consider. Giving the 
priority to Apamea in the first instance, I think we must consider 
all of Hiibner's genera erected at the expense of this term, and 
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without its recognition for any of the species, as standing on an 
equal footing. We are not encumbered in this matter by any con- 
sideration of Guen^e's term Hydroecia^ for his indication of the 
type makes it synonymous with GoiHyna^ Hiibner. To many of 
Hiibner's genera, e, g, Agrotis^ continental authors cite Treitschke 
or Ochsenheimer from prejudice or tradition. Here, in the United 
States, we should be free from either sentiment. I see nothing in 
all this embroiled synonymy to prevent my proposing to fix the 
tj'pe of Apamea on nictitans^ in rectification of m}^ undoubted 
error on page 18 of my *' List," where I overlooked Guen^e's dis- 
tinct indication of micacea as the type of his genus Hydroecia. In 
Ochsenheimer's mind nictitans was evidently the type of his genus 
Apamea^ and the term was evidently intended for the smaller 
white-flecked species allied to Gortyna. For Lederer's genus 
'' Hydroecia^^^ in its integrity, the term Gortyna should undoubtedly 
be used, as I have before shown. I think I am warranted in divid- 
ing it into two genera; Apamea^ Ochs., with the type nictitans^ 
and Gortyna^ Hiibner, with the type micacea indicated by Hiibner 
in his Tentamen (1806). Our North American species of Apamea 
are as follows: — 

1. Ap. nictitans (Linn.). 

var. erythroBtigma (Haw.). 

2. Ap. sera (G. & R.). 

3. Ap. inqnsesita (G. k R.). 

4. Ap. parparipennis, Grote. 

5. Ap. lemiaperta (Morr.). 

I have already referred the Hydroecia Zor^^a, of Guendo.wMiich has 
hairy eyes, to Mamestra in the "List of the Noctuidai of North 
America." 

As yet I have seen only the var. erythrostigma (Haw.) of A, nic- 
Hian 8 from California; the typical form doubtless occurs there. 
The specimens were large and highly colored. 

Apamea parparipennis, n. s. 

9. Allied to H, semiaperta^ Morr., slighter, of a more rich pur- 
ply-red, something like the species of Nephelodes in the tint of 
the silky primaries. Transverse lines narrow, inconspicuous, the 
median lines more approximate than in its ally. The median 
space, centrally, is largely stained of an intenser hue than the 
rest of the wing. In this deeper shading is placed the white re- 
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niform, more acute inferiorly than in H, semiaperta^ shaded with 
purplish and not well defined superiorly, somewhat V-shaped. 
Terminal space again darker tinted ; fringes concolorous. Thorax 
like fore wings. Hind wings dark fuscous, silky. Beneath paler, 
purply powdered, without perceptible markings. Antennae simple. 
.£a;paniie 2S to 30 mm. Habitat. Newtonville, Mass. (Mr. R. 
Thaxter, Nos. YOl and 587). Taken June 6th and August 7th. 

Piendorthosia peotinata, d. s. 

% . The tibise are all spiuose. The species differs from the 
Californian P. variabilis in the longer pectinations of the anten- 
riffi.' The color is probably variable as in the Californian form. 
'Ih'the specimen it is ocltVey-brown, somewhat olivaceous; all the 
lines are obsolete. The reniform is merely indicated by a vague 
clouding. The subterminal line is preceded on costa by a deeper 
tinting.' Hind wings blackish fuscous without lines. Beneath 
quite pale, with a brighter dusting of scales, without markings, 
except a lunulate discal mark on the fore wings. Thorax like 
primaries above. 

Expanse 35 mm. Habitat. Colorado Territory (Mr. Mead, 
No. 37). 

Psendorthosia variabilis, Grote. 

Mr. Behrens has taken a number of specimens at Saucelito dur- 
ing September, which vary from olivaceous through orange-brown 
to pale in color. The species may always be recognized by the 
median shad^e, and the configuration of the stigmata. 

Plnsia labrosa, n. a. 

^. A lovely species, larger than P,pasiphaeia Grote, and differ- 
ing in color and the shape of the metallic mark. Rosy purple, 
shaded with olivaceous brown on the median space below the 
nervure, before the subterminal line, and on terminal space at the 
extremities of veins 2 to 4, and again at apices. Median lines 
narrow, pale, stained with ochreous. Reniform narrow, S-shaped. 
Metallic mark bold, yellow white, not divided, extending out- 
wardly nearly to the t. p. line, resembling that of Precationis, to 
which this handsomer species is allied. Subterminal line distinct, 
deeply angulated, forming two broad teeth between veins 2 and 4, 
beyond which the terminal space shows three olivaceous shades. 
Hind wings fuscous, with broad blackish borders. Head and 
thorax rosy purple, shaded with olivaceous brown on the collar 
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« 

and face of the thoracic crestings. Beueath the wings are 
yellowish-fuscous with obliterate markings. 

Expanse 38 mm. Habitat, Saucelito, Cal., August 18th (Mr. 
Behrens, No. 162). 

Flnsia epigflsa, n. s. 

Allied to P. ampla Walk,^ but with differently colored fore wings 
and with the attenuate discal mark outwardly produced inferiorly. 
Fore wings slatey or silky lilac-gray, watered in appearance from 
the character of the transverse darker shades. The discal spot is 
open, with the two limbs very narrow, inclosing a trigonate space 
below the median vein of the ground-color of the wing, and with 
its inferior portion directed outwardly more boldly in the shape of 
the tail of a T., terminating roundedly. The spot surmounts a 
deep brown shade stretching across the median space, but not 
extending to internal margin, with a bright red stain where it 
reaches the t. p. line. Reniform partially black ringed, oblique, 
touched by the black median shade line which is apparent on the 
costal region. T. a. line oblique, angulate, much as in P. ampla. 
Orbicular small, apparently open to costa. Thorax colored like 
fore wings, with elevated central crest, the outer face of which is 
deep brown, discolorous. Hind wings, testaceous fuscous, with 
darker borders, and pale fringes dotted interspaceally with fus- 
cous. Beneath fuscous, the usual markings obliterate. 

Expanse 40 mm. Habitat. New York. 

Hote. — The following description of a North American Noctuid (which I 
have not identified) was found among the papers of Linn6, and published by 
Afzehus, Berlin, 1826, p. 137, No. 10. The Swedish original of the work is 
dated in 1823. 

FhalflBna Omioron. 

Noctua spirilingues : alls superioribus 0. albis inscriptis ; infe- 
rioribus ferrugineis immaculatis. Hab. in America Septentrionali; 
Anna Blackburn. Hab. Phal. Gammse. Corpus cinereum inci- 
saris albicantibus. Antennae nigrae. Pedes nigri genicalis albis. 
Alse superiores supra griseo-nebulosae, 0. albo notatae, infra cine- 
reae ; inferiores supra helvolse, latere anteriore magis fuscescentes, 
infra cinereae et subferrugineae ; puncto arcuque nigro obsoletiori- 
bus. 

I am indebted to Doctor Hagen for the communication of this 
description. Since a second American moth is described in tiie 
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same work as coining from New York, from the same person, it is 
possible that tlie specimen above described came from the same 
locality. The second species is apparently a Geometrid, and called 
Phal. Oeom, extenaria. It is barely possible that Linnd intended 
our common Plusia simplex by his description of Fhalaena mi- 
cron. 

SoopelOBOma deyia, n. s. 

% . The new species resembles S. Morrisoni in that the primaries 
are crossed by pale shade lines, but it differs from all the species 
in their course. The color is dark olivaceous fuscous, darker 
than S* Walkeri; and the lines are accompanied by an olive shad- 
ing. The median lines are even, and nearer together, especially 
on the costa, than in the other species. The t. a. line is even, and 
runs inwardly obliquely from the costa to internal margin. The 
t. p. line is nearly straight, a little flexed, not roundedly exserted 
opposite the cell. The concolorous reniform is annulate, upright, 
pale ringed, not constricted, narrow, slightly luniform. The pale 
subterminal line is preceded first by an olive shading, and secondly 
by an even, distinct, pale shade, which is wanting in the other 
species; hind wings dark fuscous; body parts concolorous. 
Beneath the wings are a little paler, fuscous, subirrorate, with a 
common blackish median shade line and discal marks. 

Expanse 32 mm. Habitat. St. Catherine's (Mr. George Norman, 
No. 12). 

Although it is sufficiently apparent that the species of Scopelo- 
soma are variable, and that we cannot rel}' on the ground-color 
of the primaries for specific character, I believe we shall have to 
discriminate three species at least of the group of vinulenta. I 
am now inclined to reconsider my identification of sidus Guen^e, 
wliose indefinite description is not of much use where we have to 
descriminate between several species. 

I think it now more probable that Guen^e has described vinu- 
lenta ad sidus^ and that " sidus" Orote^ will prove a form of S. 
Walkeri Grote, in which the primaries are stained of a light 
reddish, and the spots are variable as in the deep-colored S. vinu- 
lenta. 8. Morrisoni varies in the tint of the primaries in a cor- 
responding fashion. We should then have the following species: — 
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] g^ YXSIllatA Grot*. '5. JK^MJ. Gaeo. 
: g. Wtlkeri Grou. var. «m/m«. Grotc. 
i i. momiwi Grc4«. 
4. I. dflViA Grotr. 
f. I. ersAasft Grou. 

The letter si»ecies one mi;rljt Ix? Ic-mpted to refer to Glnrn or 
XauthiQ, l»iit tlio eloni^ale dt-iitalc |irituaries would <leteriDiiie its 
peiicric j»osition. 

0^1oetBpa eiiMxitU, n. %. 

I>istiii?ni'*iiJi^l<'* fioin C rurtumn'^n!n, Morr., ami C. nuj^ra^ 

LintiiM ^*y ^^*^ a!»«»fiief of any basal dashes on the primaries. 

F<'re wings lialhed in asluMi from llie base to the lilackisli frinpes, 

hllowing an ochrf<>ns shade to extend outwardly l>eyond the rt-ni- 

forni over the snht<*rminal lint*, the latter here more distinctly 

marker! l»y uneven cuneiform «ia>hes. The hlack ringed ordinary 

s|»f»ts are so close as to nearly coalesce; they are wider apart in 

C, rurrimarnfa. The costal region is shade<1 with deep brown; 

the extreme base of the winir i.s whitish: the t. a. line is visil»le, 

St roniily dentate, (geminate; the costal edge is black; the thorax 

is black, as in the Kuro|»<*an species, not brown as in Ciirvimncula: 

the si<les at the base of lh<» primaries are white; the collar is pale 

brown, finely lined ; the front and palpi blackish; hind wings eon- 

colorous, ru<ldy fus<'ous ; U'lieath ruddy fuscous with dentate 

median line an<l discal point on hind wings. 

Espnnx*' ;)0 mm. JIahifnt, Newtonville, Mass. (Mr. R. Thaxter, 
No. 44. May MUh). 

This sp4»cies resembles C rrfujtfa perhaps more than (\ nupt'ra 
does, and might stand for its .Vmerican ** representative.*' I have, 
following Mr. Morrison's remarks, been disp«)sed to consider C 
nujff^rn as the American *' repr«'s«»ntative'' of the Fluropean ('. ve- 
tutitn (ISull. Hut!'. S. N. S., 2, p lOf)). (*. WM/H'ra appears to me 
to reseuibb' tin* l*]nro)>ean <\ exolftn^ rather than C. curvimarula^ 
in <»|»po^ition to .Mr. Morrison's opinion on the subject. There 
art* no brown sha<les on the int4>rnal |H)rtion of the wing in C, cine- 
riftft, nor is tlu* terminal spa<*e ochraceous, except opposite the 
disk, and as the continuation of the same shade opposite the 
nniform. There are no super))osed dots representing the orbicu- 
iir as in f\ rrfusfa, from which C rinrritia seems to be easily 
dihtinguishabie by the configuration of the ordinary spots. The 
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three American species of Calocampa appear to me easily separa- 
ble from the two European. The species had very probably a 
common tertiary origin, and the question of one species " repre- 
senting" another has probably no proper basis in fact. At any 
rate, we must agree with Mr. Lintner that the American C. nupera 
does not " represent" the European (7. vetusta^ and the comparison 
between the species on page 195, of vol. ii. Bull. B. S. N. S., must 
be omitted. 

The inquiry as to what species from America Mr. Walker has 
regarded as the same as (7. vetnata^ seems to me entirely barren. 
The European species was included in the " List of N. Am. Noc- 
tuidre" upon Mr. Walker's authority, and whenever a European 
species is cited in that list, it is understood to be on the authority 
cited after the original description. Where no other than the 
original description is given (as for instance Agrotis baga^ P« 2) 
the Author of the " List" assumes the responsibility. 
Pyrrhia illiterata, n. s. 

9. The moth agrees with Pyrrhia in the unarmed fore tibiae, 
and the sharp tuft behind the collar. It differs greatly in the 
appearance of the ordinary lines from our hitherto described spe- 
cies expirimevs and angulata. Entirely reddish orange, the collar 
and tegulae faintly margined with fuscous. Primaries with the 
transverse lines narrow, undulate, denticulate, the t. a. and t. p. 
lines tending to be accented by interspaceal points. The lines are 
fascous or blackish, unaccompanied by any shades. Ordinary 
spots like the lines, incompletely outlined, concolorous, the orbi- 
cular spherical, moderate. Sub-terminal line indicated b}^ dots, 
with a preceding dark costal shade and a shade spot opposite the 
cell. Hind wings stained with red, with a narrow fuscous subter- 
minal shading, like that of Heliothis^ but less prominent. Beneath 
with a common continued fuscous exterior line becoming obliterate 
on the hind wings inferiorly. Discal marks on primaries, but none 
on secondaries. 

Expanse 32 mm. Habitat. Mendota, 111., from Prof. C. V. 
Riley. Taken in August, 1872. Mass., from Mr. Thaxter. 

The moth has some resemblance to Xanfhia, The clypeus is, 
however, fuller, and the habitus more that of the genus to which I 
have referred it. 
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TamiU textU, n. •. 

^9. At first sight the species recalls the genas Tarache 
(Aconiia)^ hut the armature of the tibife allies the moth to 
HeliolhU. It agrees with Tamila in the fact that the restittire 
of the thorax consists of flattened scales mixed with hair. Tins 
fore tibia' have a double row of short spinules terminating in a 
stout short blunt spine on the outside. White or with a yellow 
brown tinge. Fore wings dark at base, with the t. a. line black, 
projected on median ner>ure, a little irregular. The anterior and 
widest half of tlie median space beyond the line is nearly white or 
pale to the median shade, showing the faintl}' marked orbicular. 
Beyond tlie median shade the median space is shaded with oliva- 
ceous fuscous, as is the rest of the wing except the rivulous white 
subterminal shade ; the white usuall}' obtaining again before the 
t. p. line. Reniform rather large, outlined outwardly in black, 
suffused with a leaden hue. T. p. line sinuate, geminate, the outer 
component line black, broken. A terminal black broken line pre- 
ceded by pale shading. Fringes olivaceous fuscous, the extremi- 
ties pale and dark dotted. Hind wings whitish with a subterminal 
fuscous shade and cliscal mark. Beneath white, with a large black 
discal mark on primaries, and a subterminal transverse fuscous 
shade furcate superiorly. Hind wings with a faint discal lunule 
and terminal shading. Body parts white or pale, the black 
ovipositor shortly exserted. 

Erpanse 26 mm. Habitat. Texas (Boll). 

A darker tinted, less whitish s|>ecimen has l)een sent me by Mr. 
E. L. Graef from Texas. The dark color is less olivaceous than 
in T, nundina^ from which the species is separable by the dis- 
tinctl}' marked median lines. 

PMadolimaeodM niTaieostatiu, Orot«. 

in my original description of this genus and species (Stett Ent. 
Zeitung), i referred it to the Nonfasciatte, but on account of the 
projecting head, stout and prominent labial palpi, and in particular 
the pattern of the ornamentation, I believe we must place it 
among the Fasciatte of Borkhausen. The neuration has not l)een 
stu(lie<l. it dilfers from all the genera known to me in this latter 
group b}' the proportionally short, stout, and distinctly brush-like 
antennie. The obliquity of the line beneath on the hind wings is 
indicative of its altlnities. The lines on the primaries alH)ve are 
like rhuryu somewhat in position. The colors are intense rosy 
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silky brown, and in this respect the concolorous species recalls 
Panopoda^ Pleonectyptera^ and other bright-hued quadrifid 
genera. The costa is white to the inception of the outer trans- 
verse line. The inner line is outwardly rounded, oblique; 
approaching the straighter outer line on internal margin. The 
two lines are dark with pale rosy shadings. A while transverse 
streak in the place of the reniform. No other markings on the 
wing. The hind wings are faintly crossed by a diagonal streak. 
A % specimen has been sent me from Massachusetts for identifi- 
cation by Mr. Morrison expanding 28 mm. 

HomopyraliB, n. g. 

This genus appears intermediate between the genera allied to 
Somoptera and the Deltoids. The eyes are naked, ocelli very 
small. The male antennae are lengthily pubescent beneath with a 
longer bristle on each side of each antennal joint; in the female 
the pubescence is absent, and the lateral bristles somewhat shorter. 
The palpi are long and exceed the front, curved, with elongate 
third article, closely scaled. The thoracic squaroation consists of 
flattened scales with rounded, even apices, tiiose attached to the 
prothorax very broad ; there is a very slight admixture of hair. 
The size is small, the body slender, the wings broad with 
Homopteriform ornamentation, the tibiae unarmed. 

Homopyralii taetns, n. s. 

% 9. Dark brown, concolorous Transverse lines black shaded. 
Orbicular a small black dot; reniform a larger black subluniform 
spot touched by the double median shade which forms the most 
noticeable feature of the wing, and is repeated on the secondaries 
where it includes the black discal spot. The t. p. line is geminate, 
marked on costa, sometimes merely indicated by dotted fragments 
opposite the cell, where it is somewhat rectangularly exserted, 
running inwardly below median vein, and approximating to the 
median shade on internal margin. Costal, pale, ante-apical dots, 
below which the costal region is darker shaded before the faint 
subterminal line. A terminal interspaceal series of dots ; fringes 
concolorous. On the hind wings transverse riv ulcus shades with- 
out the black median shade; on internal margin these are relieved 
by a pale yellowish staining. Beneath pale, with common trans- 
verse shades, imitating the upper surface, and with a resemblance 
to the wider surface of the wings in Pseudaglossa. 
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Expanse 2Y mm. Habitat. Mass.; N. Y.; Ya. ; Texas (Belfrage, 
Oct. 29th). 

Homopyralis tantillus, n. s. 

% 9. Both sexes of a species smaller than H. iactus^ of a more 
blackish color, and with the median shading less apparent. The 
paler dottings of the costal region are more distinct and relieved. 
It may be distinguished also by a series of paler dots at the base 
of the fringes, absent in its congener. 

Expanse 23 mm. Habitat. Va. ; Texas (Belfrage, Sept. lYth). 

The genus may precede Fhalasnophana on page 4Y of the '* List 
of the Noctuidse of North America." 
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November 17. 
The President, Dr. Ruschenbhroer, in the chair. 
Twenty-three members present. 

Anthers of Ambrosia artemisiaefolia. — Mr. Meehan desired to 
correct an error into whicli he had fallen, in some observations on 
the Ambrosia artemisiaefolia, contributed to the Academy's Pro- 
ceedings a few years ago. Among other things, he stated in that 
paper that there were two classes of anthers in the flowers, one 
barren, and surmounted by a short horn, the other polleniferous, 
and hornless. He had been led to re-examine the matter through 
the kindness of Professor Asa Gray, who had written to him, after 
his remarks had been quoted in Hooker and Bentham's Oenera 
Plantarum^ expressing doubts as to the accuracy of the observ- 
ation. He now found he was wrong. There is but one class of 
stamens, and all have horns. He expressed regret for the error, 
believing inaccurate observations the bane of science. He would 
only say in extenuation that the error was one easily made. 
The parts are exceedingly small, requiring a strong glass to see 
them. The small horn is bent down closely against the back of 
the stamen^ and does not become erect until the pollen has been 
discharged. He thus had concluded it did not exist. Then the 
pollen must be ejected in some way ver}' rapidly after the pollen 
sacs have burst, and tiie dry membranous remains so freel}"^ mixed 
with what appeared perfect anthers had misled him. The burst- 
ing and emptying by the sacs of their pollen, and the erection of 
the horn, he thought must take place suddenly and earl}-^ in the 
morning, as he had found no change whatever in the various parts 
of the inflorescence after 9 A. M. He had ho])ed to be able to 
give the exact time and manner of these actions, but the approach 
of winter had destroyed the specimens, and he was unwilling to 
let the season go over without correcting the error in the particu- 
lars named. 

Dimorphism in Apples, — Mr. Thomas Meehan said that of late 
years it had been an interesting question what influence was 
exerted on the character of the fruit immediately by hybridiza- 
tion. He had himself brought to the notice of the Academy, in- 
stances which proved in some cases there was an immediate influ- 
ence, as well as on the progeny of the fertilized fruit. But he 
believed there was more claimed for this immediate influence than 
the facts warranted. In the apple there had been man}' instances 
in scientific journals of the highest character, in which it was 
believed that two distinct fruits had combined in one apple by 
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hybridization. The chief mixtures were generally russets with 
lighter apples. He exhibited one which had been sent by Mr. J. 
J. Thomas, of Union Springs, in which the upper half was russet 
and the lower of some green kind. In this case, however, it was 
clear that the russet was formed by some element of destruc- 
tion in the epidermal cells. In the bark of most trees suber 
cells had in each tree a specific form of development, and were 
generally very uniform in their conditions of growth. They 
usually destroyed the bark as tiiey grew, and generally in some 
one regular direction, and this gave the characteristic fissures 
to the bark of trees, and not mere mechanical expansion, as 
was popularly supposed. It was not always regular, however, as 
in the plane tree it was erratic, and thus the bark peeled off with- 
out any regular plan, and in the most unexpected places. The 
skin of the apple was but modified bark, and in the epidermis were 
cells subject to the same laws of development as in bark. In 
the beech only a very thin film was subjected to the destructive 
agency of the suber cells, changing the color of the young green 
shoots to an ashen-gray in age, without any deep rifts ever appear- 
ing. In the apple, both in the bark and fruit, the cells proceeded 
in much the same way, erratic sometimes as in the beech, and 
acting on the thin external membrane as in the beech or plane. 
The russet appearance followed this action in the apple and pear. 
Yery often it appeared near the stem cavit}^ Frequently on the 
same tree there would he large numl)ers russetted in this way, as 
well as many without. The variable nature of the russet growth 
was more frequently seen in the pear than in the apple. He had 
seen in these kinds in some seasons and places all yellow, the half 
or more covered with russet in others. 

He liad never seen tlie peculiar condition of the parts exhibited 
in Mr. Thomas's specimen before, but it was evident that all the 
phenomena pointed to some similar external cause, and that cross 
fertilization had nothing to do with these dimorphic cases. 

Mr. M. also exhibited anotiier specimen similar to the one pro- 
duced last year, from the tree at Kittaning, Pa., which bore fruit, 
without the production of calyx, corolla, or stamens. The upper 
portions of the series of the embryonic leaves which form the fruit, 
were more free than in that exhibited last year, affording a better 
illustration of the morphology of the parts. 

Blindness of Salmon, — Dr. A. G. Reed made the following 
remarks regarding the cause of blindness of the salmon : In the 
month of August, 1873, I ascended the Tobique River, of New 
Brunswick, to its head-waters, for the purpose of salmon fishing, 
and thence descended the Nipisiquit River, where I found the best 
salmon fishing in the province. 

While on the Tobique River my Indian guide captured a large 
salmon so easily that it attracted my attention, when he told me 
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it was a blind salmon ; and upon examination, I found this fish 
bad various scars on iiis head, the left eye had slouglied out, 
the right e^-e had a cut across it, and a thin film had formed over 
the eye, causing him to be entirely blind. I learned from the 
Indians that it often occurred that large salmon became blind, and 
did not return to the sea with the rest of the fish for feeding, but 
remained in the deep pools of the river, and eventually starved to 
death. The Indians have many theories regarding the cause of this 
blindness, none of which are plausible. During this trip I had 
several chances of seeing salmon that were either blind in one or 
both ej'es, but did not at that time find out the true cause. But 
during the past summer, while fishing on the tributaries of the 
Saguinay River, in Canada, I again saw the same disease present- 
ing itself in the salmon of those streams. I noticed that no small 
salmon are found in this condition, and that all the blind ones 
have cuts across the eyes and head, producing scars as if some line 
or thread had been drawn tightly across the eyeball. 

My view of the matter is that the fish in ascending or descend- 
ing the streams come in contact with gill-nets that are set for the 
capture of this fine fish for food, whicli the inhabitants of that 
region use during their long cold winters. Tiie meshes of the nets 
are of the proper size to allow a large salmon to pass his head 
through as far as the e^'e, while the smaller fish pass the head fur- 
ther through, and thus escape the cut of the fine linen thread across 
the delicate membranes of the eye. 

This cut if deep produces sloughing, but if slight, infiammation 
and infiltration of the conjunctiva, thereby rendering it opaque. 

It is only the large noble fellows that escape capture by these 
nets, with their heads scarred and their tails slit, showing the fear- 
ful struggle they had in clearing themselves of the nets spread for 
their capture, and living to become blind — never again to return 
to their feeding grounds, and soon to die of starvation. 



November 24. 

The President, Dr. Ruschenberqer, in the chair. 

Thirty-two members present. 

Paul Beck, George Gervy White, James G. Pease, George F. 
Barker, W. J. Hoffman, M.D., Joseph D. Potts, David E. Dallam, 
W. W. Jeffries, and Miss Adeline S. Tryon were elected members. 
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December 1. 
The President, Dr. Ruschenberger, in the chair. 
Thirty-three members present. 

On Specific Gravity, — Prof. Letdy remarked, that, in taking the 
specific gravity of minerals by means of tiie scales in weighing the 
substance in water, the usual plan was to suspend it from one side 
of the instrument by a delicate thread or hair. The attachment 

of the specimen was tedious 
and often difficult, especially 
in the case of small crystals 
and polished gems, from 
which the hair would slip, 
and could only be made to 
retain its position by caus- 
ing it to stick with some ad- 
hesive matter. He dispensed 
with the thread or hair, and 
substituted on one side of 
the balance a double dish, 
as represented in the figure. 
The lower dish is perforated, and is kept suspended in a glass of 
water. After weighing the specimen in air in the upper dish, it 
is simply necessary to change its place to the lower dish to weigh 
it in water. 

Coloring of Autumn Leaves, — Mr. Thomas Meehan presented 
some leaves sent to the Academy from the West, illustrating the 
influence of light in coloring autumn leaves. They were of the 
red or swamp maple, Acer ruhrum^ and had been fastened in pairs 
by a spider^s web. The uppermost leaf, obstructing the sun's 
action pn a portion of the lower, had prevented any change of 
color in the unexposed part of the lower leaf, and thus the exact 
form of the upper was photographed or outlined on the lower one. 
Mr. Meehan said there was nothing new to science in this observa- 
tion, as orchardists were well aware that the coloring of apples 
and pears was deepest on the sunny side ; and that when entirely 
shaded from the sun, by over-hanging leaves or branches, they 
were almost colorless. 

This fact was often taken advantage of to photograph names 
by stencilled paper on fruits^ At the Great Sanitary Fair held 
during the war, fruit with names of Grant and Lincoln thus " sun 
burnt" on them, brought good prices. 

Still it was well to remember that the sun could not be the sole 
cause of color. Apples exposed to the same sunlight would be 
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often striped, and the dark colors would often be of various shades. ^ 
Besides this, European trees whicli had no color in their own 
country, when planted side by side with allied species here, still 
preserved tlie same characteristics. Neither heat, nor light, nor 
frost made the slightest change. The English oak beside the 
closely allied American white oak retained its green color till 
absolutely dried up by frosty winds. On the other hand, our 
colored-leaved trees preserved their same colored characteristics 
when growing in Europe under very dissimilar circumstances to 
those at home. 

In spite of the visible action of the sun in the instances exhibited 
and quoted, it was clear from the facts referred to, that solar or 
chemical action could not be the sole cause of autumn colored 
foliage. Though it seemed an incipient stage of deca^', involving 
chemical change, tlie coloring of the apple in the sunlight, or of 
the autumn leaf, ceased if taken from its parent tree. It had to 
remain on to the last, to get its full tints. Vital action of some 
sort, therefore, must be taken into account by those who are 
investigating the subject. 

The Committee to which it had been referred recommended the 
following paper to be published : — 
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DESCBIFTION OF A NEW SPECIES OF HELKINTHOPHAGA. 

BY HEROLD HERRIGK. 

Helminthophaga Lawrenoii, Herrick. PI. 15. 

Upper parts and rump olive-green, a shade darker than in Pinus. 
Wings bluish-gray witli two white bands, the upper not so clearly 
defined as in Pinus. Tail bluish-gray with the three outer tail- 
feathers with most of the web white, also a small white spot on the 
end of fourth feather. 

Crown and under parts, from the breast to the vent, orange. 
A broad black patch extends from the bill through and behind 
the eye. Chin, throat, and forepart of breast black. 

A 3^ellow stripe, commencing under the bill, extends back between 
the black eye and breast patches and increases in width upon the 
shoulder. Length, 4.50. Wing, 2.50. Tail, 2. Measurements 
from mounted bird. 

The bird from which the above description is taken I obtained 
from my friend, Mr. D. B. Dickinson, of Chatham, New Jersey, in 
whose collection I found it. Its capture, as nearly as I can 
ascertain, was in May, 1874, on the bank of the Passaic, near 
Chatham. The specimen is evidently an adult male, and is so 
clearly and strikingly marked as to preclude the possibility of its 
being an unusual form of Pinus or Chrysoptera, its nearest allies, 
or a hybrid. Its general appearance is at first like Pinus with the 
black eye and throat patches of Chrysoptera, but a closer exami- 
nation shows little peculiarities that do not exist in either. Of 
its title to a place in our Helmiuthophagas there can be no doubt, 
and I take greater pleasure in recording it, because of its capture in 
New Jersc}', a section already so thoroughly worked up. For a 
name, I think none can be so appropriate as that of my esteemed 
friend, George N. Lawrence, Esq., in recognition of many favors 
in the past, and of his untiring labors towards the promotion of 
ornithology. 
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December 8. 
The President, Dr. Ruschenberger, in the chair. 
Twenty-eight members present. 

Continuous Growth in Fungoidal Excrescences, — Mr. Thomas 
Meehan exhibited some excrescences, growing on branches of 
Quercus tinctoria, the black oak, gathered from above the remarka- 
ble quarry of broken rocks at Edge Hill, which had been brought 
to the notice of the Academy last year by Mr. Rand, and remarked 
that all familiar with our forest features must have often seen 
similar excrescences, which were the work of insects, and partook 
of the nature of galls. An examination of these exhibited showed 
them to be of fungoid origin, and similar in their nature to the 
familiar knots on the plum and cherry, which through the re- 
searches of the late Mr. Walsh and Prof Peck, of Albany, were 
now known to be of fungoid, and not of insect origin. These, 
however, and he believed most of the excrescences of this character, 
completed their growth within one year, becoming dead and dry 
the subsequent season. Sometimes new matter would form near 
the point of issue of the old one ; but this was wholly from the 
branches, and added nothing to the growth of the former 3'ear. 
In the case of these Edge Hill specimens, the growth of the 
excrescence was as regularly continuous as the other w^oody 
portions of the tree, and seemed to endure while the tree lasted. 
The first season the excrescences were small, the second as large 
as marbles, and the third often equalled a walnut in size, while 
some on the trunks and main branches were as large as an average 
sized oyster-shell. The minute fungoid organisms that formed 
these excrescences were usually short-lived ; and their longevity 
in these instances he considered remarkable. 

On a New Mastodon and Rodent, — Prof. Cope made a commu- 
nication on the Elephants obtained by himself in New Mexico and 
Colorado during the past season while attached to the Wheeler 
Survey. He had obtained Elephas primigenius var. Columbi from 
post-pliocene beds at the base of the Zandia mountains, and the 
Mastodon ohioticus from corresponding beds near Taos. The 
former species he had also obtained from the valley of the South 
Platte in northeastern Colorado. The pliocene sands of Santa F<5 
contained numerous remains of a 3Iastodon which Leidy had re- 
ferred to his M,obscu7'us^^ but which is obviously a different species, 
and being without name, Prof Cope proposed to call it M. produc- 

> Report of Geolog. Surv. Terrs., Vol. I. 4to., p. 285. 
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tus. He gave a list of the Xorth American Mastodons, referring 
them to the two groups characterized, the one b}'^ the continuous 
cross-crests divided by a fissure onl}^, the other by the transverse 
series of two or more deeply separated tubercles. To the first 
he referred 3L ohioticus^ Cuv., and M. proavus^ Cope; to the second 
31, chapmanii^ Ha^s (from which 3L obscurits could not be at 
present distinguislied), M. shepardii^ Leidy; M. andium, D'Orb. 
(the last two referred by Leidy to M. obscuru&) ] M. mirificxis^ 
Leid}^ (closely allied to M, humboldtii)^ and 31. productus^ Cope. 

No questi(Jn as to the distinctness of the 31. productus could 
arise, although our knowledge of the 31. chapmanii to which it 
has been referred is very slight. As described by Drs. Hays and 
Leidy, tlie lateral tubercles of the molars in that species are 
closely appressed or not separated, being sometimes continuous 
across the crown of the tooth. This description applies to one 
of the specimens (a cast) selected by Dr. Leidy as his tj-pe, and 
to a second specimen referred by him to the 31. andium. The 
second t3"pe specimen of Leid}', a fragment of a posterior molar, 
is undistinguishable from corresponding parts of 31. andium. The 
31. shepardii as described by Leidy is evidentl}' quite distinct from 
both the preceding and from the 31. productus^ in the absence of 
accessory tubercles of the lateral principal cusps of the molars. 

Tlie M. productus was characterized as follows : — 

The posterior inferior molar supports five transverse series of 
tubercles, of which the posterior is less developed than the others. 
Each series is composed of two cusps of a conic form which are 
separated deeply from each other, and are not united at the base 
so as to become confluent on attrition. The cones of the outer side 
support one or two accessory tubercles on a line with their inner 
or median face, so that the transverse section of a worn tooth with 
the two accessory cusps is that of a trefoil with the lobes inwards. 
The penultimate molar in the same jaw supports three transverse 
series. The symphysis is elongate depressed and subspatulate ; 
its proximal half is excavated, the distal half flattened. Two 
tusks project from the extremity ; they arc short, obtuse, and 
flattened on the inner side. Total length of a specimen which is 
entire from the end of the S3'mph3'seal tusks to just behind the 
last molar, 29 inches; length to first molar (penultimate), 19 
inches; length of first molar, 4.25 inches; of last molar, 6.5 inches; 
width of same, 3 inches. Width across the rami at end of last 
molar, 18 inches; do. between anterior borders of first molar, 2.5; 
do. of symphyseal spout, least, 4.5 inches; at base tusks, 4.75 
inches. Length of free portion of symphyseal tusks, 4 inches ; 
diameter of do. L75 inches. 

Prof. Cope also described a species of Rodent from the same 
beds under the name of Sleneofiher pan.^us. 

The molar teeth exhibit a regular gradation in width from the 
large anterior to the small posterior. In the mandibular series 



NATURAL SCIENCES OF PHILADELPHIA. 223 

the second and third are broader than long, the first and fourth 
longer than broad, and with an angle on the outer anterior side 
of the crown. There is an inflection or groove of the enamel on 
both inner and outer sides of the crown, and one enamel area before 
and one behind them on all excepting the last molar, where there 
are two in front. First nearly twice as large as last molar. Lower 
incisor with smooth enamel, and angulate on the extero-anterior 
border. Ramus stout. Length of molar series m. .010 ; length 
of first molar m. .005 ; width of first molar m. .004 ; width of last 
molar m. .0035; transverse diameter of incisor m. .004; depth of 
ramus at m. 2.012. 

The regular diminution of the size of the teeth from front to 
rear is characteristic of this species; according to Dr. Leidy their 
reduction in size in the S. vebi^ascensis is more abrupt. The latter 
species is said to be of Miocene age. 



December 15. 
The President, Dr. Rusciienberger, in the chair. 
Twenty-two members present. 

Remarks on Fossils presented, — Prof Leidy remarked that the 
collection of fossils presented this evening by Lieut. E. Crawford, 
U.S.A., contained some interesting specimens. Among them 
are a number of tertiary vertebrate remains, which were found b}' 
Lieut. Crawford about ten miles from Red Cloud Agency, Ne- 
braska. They mainly consist of fragments of bones and teeth, 
similar to those which he had previously ascribed to Titanotherium. 
The specimens indicate two individuals differing in size. 

A lower jaw fragment, contains a last molar, like those repre- 
sented in Plate XVI. of the Ancient Fauna of Nebraska, except that 
the external basal ridge is interrupted at the extreme outer part 
of the lobes of the crown. The fore and aft diameter of the latter 
has been about 3 inches and 7 lines. 1 he thickness of the jaw 
just below the fore part of the tooth is little more than two inches. 

A number of lower molars exhibiting evidences of having 
belonged together indicate a larger animal than the former. The 
last molar has lost its hinder lobe, but without this is as large 
fore and aft as in the specimen first indicated. When perfect, it 
was about 4^ inches antero-posteriorly. In this likewise the basal 
ridge is interrupted at the extreme outer part of the lobes of the 
crown. The crown of the second molar, well-worn, is 35 lines 
fore and aft. 

The three premolars have the same constitution as the molars, 
and rapidly diminish in size, passing forward in the series. The 
first premolar is 14 lines fore and aft ; the second is 19 lines; and 
the third is 22 lines. 
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The lower series of tliree premolars iind three molars has 
measured in its complete condition ahoat 14 inches in length. 

The isolated canine tooth, which I 8up|>oseto have pertained to 
the lower Jaw, is a remarkable tooth, and has more of the asoal 
characters of an incisor tooth. The crown is short, conical, and 
robust, and is lK>unded internally with a thick basal ridge. The 
length of the crown in its present worn condition is 13 lines; ita 
widtli at \msc from without inwardl}', about the same measurement, 
and from side to side 11 lines. 

Of several im|>errect thoracic vertebrae, one of the best preserved 
has the iKxly over 2 inches long at the lower margin and aboat 3^ 
inches in breadth. The centre are strongh* concavo-convex. 

The head of a thi(;li-l>one is about 4 inches in diameter, and baa 
a large deep pit on its inner side for a terete ligament. 

The distal end of a thigh-lxmeis 6 inches in transverse diameter, 
and the trochlea for the patella is over 3 inches wide. 

Accompanying the Titanotherium remains are the shells of two 
turtles pertaining to the sj^ecies StylemtjA nebraKc^nsis. 

The remaining fossils of the collection are mainly cretaceous, 
and were obtained by Lieut. Crawford in various localities of 
Dakota. Among them are several large specimens of [noreramus 
prohlematicuH in nodules of iron stone, and fragments oT Baculites 
compreHHus^ together with several vertebne of fishes, etc. 

On the Characters of Symborodon. — Prof. CoPE stated that the 
fossil mammalian remains from near the Red Cloud Agency, Da- 
kota, presented this eveninjj, probably belonged to a s|)ecies of 
Symhoroflipti. He remarked that that genus differs from Titano- 
therium (or }ft'}ioduii) in the entire absence of inferior incisor teeth, 
and the close approximation of the canines. In the last-named 
genus the canine leetli of the lower jaw are widely separated by 
four wclUleveloped incisors. Dr. Leidy had included si)ecies of 
SyinlHtriHton in his descriptions of Titanotherium Proutii ; thus 
nearly or quite all of the portions of up|)er jaws descrilwd and 
figured by liim as l)elonging to the latter genus, really |>ertained 
to the former, henee the erroneous assertion that Symborodon and 
Titnntftherium are identical. The upper jaw and superior teeth, 
with the possible exception of one or two molars, of Titanotherium 
Pntutii are unknown, lie added that in a few days his fij^ures of 
corresponding parts of the lower jaws of the two genera would 
appear (in Hayden's Ke|K)rt U. S. Geological Survey Terrs. 1873, 
Plate 11.) an<l render the |>oint clear. 

On l)r, Leidy' A ^^ Correction/' — Prof. Cope stated that his record 
of Dr. Leidy'rt views on the Fossil Reptilia of the Upper Missouri 
Lignite, contained in Hayden's Bulletin, V, S, (leological Survey 
Territories, No. 2, p. 7, which Dr. Leidy had deemed inaccurate,* 
i'Xj)resse(I, as nearly as the ease would admit of, the conclusions to 

' Proceedings of the .Vcademy. 1874. p. Ti. 
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be found in Dr. Leidy's paper quoted. Thus, while it is true that 
it is there remarked of the remains of Hadrosaurus occidentalism 
" I suspect to be a Dinosaurian, thousjh the}^ may have belonged to 
a Mammalian,'' he placed the genus '' Thespesius," to which he 
referred the species, under the capital heading " Mammalia." The 
paper (Proceedings Academy^ 1856, 312) was divided into the 
leadings, Mammalia, Chelonia, and Pisces, and tiie species num- 
bered, and Thespesius occidentalis stands No. 4 under the first- 
named heading. In regard to tlie genus Ischyrosaurus which was 
also originally referred to the Mammalia, Dr. Leidy objected that 
his modified views iiad not also been quoted in the before-men- 
tioned bulletin. Prof. Cope stated that he had already reprinted 
those later views in the Extinct Batractria and Reptilia of North 
-America, p. 39, as follows; "although T have supposed the remains 
• . . to indicate ... an animal allied to the manatee . . . / have 
unspecled that they have belonged to an aquatic reptile unlike any 
known." 



December 22. 
The President, Dr. Ruschenberger, in the chair. 
Twenty members present. 

Notices of Rhizopods. — Prof. Leidy remarked that in the last 
number of the Archiv fur Mikroskopische Analomie^ presented 
this evening, there was an interesting paper by F. E. Schulze, 
entitled Studies of the Rhizopods. With the exception of one 
new species, all of those represented in one of the accompanying 
plates, Taf. V., which had been previously described by others, he 
was familiar with, as common in the vicinity of Philadelphia. The 
genera and species are as follows : Eughjpha alveolata^ Dujardin ; 
E. compre8fc-a. Carter; E, ^/o6o.sa. Carter ; Trinema acinus^Dw- 
jardin ; and Cyphoderia margaritacea^ Schlumberger. Besides 
these, of nearly related forms, lie had found Eughjpha spinosa^ 
Carter, and several other species apparently uudescribed. 

1. Euglypha alveolata, Dujardin. E. ttibercnlata, Duj. 
.' Difflugia setigera, Ehrenberg. 

This species has an egg-shaped test, with over-lapping elliptical 
scales which in one focus appear hexagonal in outline. The oral 
scales are acute, and minutely denticulate. From two to six or 
more spines project from the sides of the fundus of the test. The 
largest specimens measure 0.132 mm. long, 0.08 mm. broad, with 
the mouth 0.028 mm. The smallest ones measured 0.08 mm. long, 
0.04 mm. broad, with the mouth O.OH) mm. This species is com- 
mon in the ponds and ditches in the neighborhood of the city. 
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2. EugljpllA eOBprefia, Carter. ? Dijimgia eiliaia, ElirMiberg. 

Test flaltenetl-ovoid ; lateral border obtase, and famished with 
spines towards the fund as. Surface of t4*st c<ivere«l with scales ms 
in the former s|>ecies. Oral scales angular and denticalated. The 
largest specimens measure*! 0.1 mm. long. O.Ufi mm. broad, and 
0.03 wide or thick ; with the mouth 0.052 l»road, and 0.026 wide. 
Smaller ones measured 0.0*$ mm. long, 0.036 broad, and 0.024 wiile. 

Abundant at Absecom, X. J. 

From the name locality I obtained larger specimens of the same 
form, but without spines, and also larger s[>ecimens covered with 
spines over three-fourths of the Itroad surfaces, as well as on the 
lateral bordei^s. 1 i)roi>ose, at a fitting opportunity, to investigate 
these still further, before expressing an opinion in regard to their 
identity with E. fompressa. 

3. Engljpha tpinota, Carter. 

Test compressed-oval ; lateral borders subacute, and furnished 
with narrow delicate dagger-like spines; mouth unusually broad, 
and narrow. Surface of test coveretl with oval scales, as in the 
former species, but the oral row does not project beyond the mar- 
gin of the mouth. The Hpecimeus usually measure 0.1 12 mm. long, 
0.072 mm. l>road, and 0.036 wide; with the mouth 0.048 broad, 
and O.OOX wide. 

This remarkable species is abundant at Absccom, and at Lake 
Hattacawanna, X. J. 

4. Euglypha eriftata, n. ». 

Test ohlong, or cylindro-ovoid, covered with elliptical scales as 
in the preceding species. With from four to six projecting angu- 
lar, finel}' denticulated oral scales. With a tuft of six spines 
radiant from the very summit of the test. The largest specimens 
measure 0.0') mm. long by O.OIS broad, with the mouth 0.01 broad. 
The smallest are 0.04 Icujg by 0.012 broad, with the mouth 0.008 
broa<l. 

A small and apparently well-marked species, common at Absc- 
com, X. J. 

5. Euglypha globoia, Carter 

Test globose or oval, with a short neck or rira to the mouth. 
Surface covered with circular scales. The smallest species, ai)proach- 
ing in character the next genus. Length from 0.028 to 0.048, 
breadth from 0.02 to 0.04 mm. 

Common at Absecom and Lake Hattacawanna, X. J. 

0. Euglypha bmniiea, n. i. 

Test flattened-spheroidal, brown in color, covered with imbri- 
cate oval scales. Mouth transversely elliptical, with the edges 
always irregular or ragLjeil. Length of largest s|)ecimens 0.1 mm.., 
breadth 0.088, and width 0.03G, with the mouth 0.04 broad. 
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Length of smallest specimen 0.08 mm., breadth 0.072 mm., width 
0.028 mm., with the mouth 0.028 mm. broad, and 0.008 mm. wide. 
This species is among the most frequent at Absecom, at Longa- 
coming, and at Lake Hattacawanna, X. J. 

7. Trinema acinas, Dujardin. Difjlugia enchelys, Ehr. Euglypha pleurostoma^ 

Carter. Euglypha enchelys^Vf fiWxQh. 

Test ovoid, often contracted towards the narrow extremity, 
beneatli which is the circular depressed mouth. Surface of test 
covered with circular scales. Length of largest specimens 0.1 
mm. long, and 0.06 broad, with the mouth 0.024 broad. The 
smallest specimens measure 0.036 long, by 0.016 broad. 

This species is common everywhere, small ones having been 
found in moss in the crevices of the bricks of the city pavements, 
in shaded places. The largest specimens 1 have found in Absecom 
Pond. 

8. Cyphoderia margaritaoea, Schlumberger. Euglypha atrvata, Perty. Euglypha 

margaritaceay Wallich. Lagynis baltica, Schultz. 

Test curved pyriform, membranous, minutely and hexagonally 
areolated. Mouth terminal, oblique, circular. The largest speci- 
mens measured 0.132 mm. long, 0.06 broad, with the mouth 0.02 
wide ; the smallest specimen was 0.108 mm. long., 0.04 broad, with 
the mouth 0.016 wide. 

The species 1 found in a spring at Darby Station, near Philadel- 
phia. 

To this same species I suspect the following forms belong, 
described by Ehrenberg: Difflugia Lagena^ D. adunca^ D. alaba- 
meufiis, D. ampulla^ and Z>. uncinata, 

9. ICorycia, Dujardin; ? Pamphagus, Bnily ; ? Plfurophrys BOatiformlfl, Herlwig 

and Lesser ; perhaps Pleurophrys cylindrica, Claparede and Laobiuann. 

Test thin, hj^iline, membranous, colorless, structureless, flattened 
ovate or scutiform, with acute borders, with an acute, subacute, 
or transversely obtuse fundus. Mouth small, inconspicuously 
defined, sometimes with the appearance of a C-like lip. Pseudo- 
pods long, filiform, acutely branching and radiant from the mouth. 
Protoplasm clear, granular, with a large nuclear vesicle, and one 
or more contractile vacuoles. The animal moves slowly with the 
test erect, and it feeds on diatomes, desmids, etc. The largest 
specimens measured were 0.1 mm. long, by 0.06 broad, and 0.02 
wide ; the smallest 04 long, 0.028 broad, and 0.012 wide. 

Found in a spring at Darby Station, on the Westchester R. R., 
Pa., and at Kirkwood Pond, on the Camden and Atlantic R. R., 
New Jersey. 

This creature agrees well with the figures and description of 
riagiophnjs scutiformia of Ilertwig and Lesser (Archio f, Mik. 
Anaf.^ 1874, Taf. iii., figs. ii. a, b, c), but in size it rather accords 
with the Plagiophrys cijlindrica of Claparede and Lachman. 
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Weathering of Bocks. — Prof. Persifor Frazer, Jr., remarked 
that the igneous rocks in the vicinity of Gettysburg, Pa-, present 
some curious phases of weathering. The ridge along which our 
forces were disposed during the battle at that place, consists of a 
syenite which at a point op|>osite the i>osition of our army's ex- 
treme left wing (or Round Top) has broken otf, and lies in huge 
bowlders piled up with great irregularity, and presenting surfaces 
sometimes many hundred yards in area. These surfaces are some- 
times furrowed by channels cut into them by running water, and 
intersecting in all directions so as to present the general appear- 
ance of a Cyclopean wall. The furrows are about an inch in depth, 
and the raised surfaces which they separate, though slightly dis- 
colored, present no signs of perfect disintegration. The similitude 
to a coarse wall built up of fragments of all sizes, is striking and 
deceptive even on a close examination. 

In some cases, this entire furrowed surface is detacheil by a frac- 
ture, which separates it as a mask from the normally constituted 
mass beneath it, and in a few instances there were observed two 
such siiclls one beneath the other. 

This gave tiie whole rock a concretionar}' appearance wiiich was 
remarkable for the tolerably constant thickness of the shells, con- 
sidering the want of homogeneousness of the rock. It raises an 
interesting question of how rocks may assume this character by 
weathering alone. 



December 29. 
The President, Dr. Ruschenberqer, in the chair. 
Twentj'-six members present. 

Isaac S. Williams, U. M. Oirvin, M.D., George D. MtCreary, J. 
Elmore McCrear}', and Robert B. Gruice, M.I)., were electeil 
meml>ers. 

Capt. J. II. Mortimer and M. C. Cook, of London, were elected 
Correspondents. 

The following reports were read and referred to the Publication 
Committee : — 

TIIE LIBRARIAN'S REPORT. 

The Librarian respectfully reports that KWU) additions have l)een 
made to tln' library during the year 1S74, being an excess of 324 
above the numl)er rej>orted for 1S73. 

Of these 235 were volumes, 1410 pamphlets and parts of periodi- 
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cals, and 9 maps, charts, etc, ; 120Y were octavos, 388 quartos, 44 
folios, 12 duodecimos, and 9 maps. 
They were derived from the following sources : — 

Societies 801 f Geo. H. Cook 2 

Editors 304 Engineer Department, U. S. A. . 2 

Authors 125 I Dr. F. A. Hassler 1 

Wilson Fund 72 Geo. W. Tryon, Jr 1 

Isaac Lea 25 ; Dr. J. H. Slack 1 

Department of the Interior . . 21 J. H. Redfield 1 

Geological Survey of Sweden . 15 ; Dr. Asa Gray 1 

Publishers 14 ' Owen Biddle 1 

Prof. Alex. Agassiz 12 Geological Survey of New Zea- 

Smithsonian Institution . . . 10 ■ land 1 

Geological Survey of India . . 9 • Commissioners of Public Charity, 



Thomas Meehan < 

Miss Amelia Priestman ... 6 



Pa 1 

Trustees of Liverpool Library . 1 



Ministerof Public Works, France 5 ; Trustees of N. Y. University . 1 
S. S. Haldeman 3; Pennsylvania R. R. Co. ... 1 

Two hundred and sixteen were purchased. 
The additions to the library were distributed to the several 
departments as follows : — 



Religion 20 

Physical Science 10 

Anatomy and Physiology . . 18 

Mineralogy 16 

Voyages and Travels .... 11 

Ichthyology 

Herpetology 4 

Education 4 

Mammalogy 3 

Chemistry 3 



Journals and Periodicals . . . 1110 

Geology 89 

Conchology 69 

Botany 64 

Medicine 42 

General Natural History . . 42 

Bibliography 38 

History and Statistics ... 32 

Entomology 23 

Ornithology 22 

Helminthology 22 

181 volumes, including 20 volumes of entomological pamphlets, 
have been bound. 

The copying of the Geological Catalogue, which had been 
revised and arranged at the end of 1873, has been completed. A 
general card catalogue of the entire library has been commenced, 
and the titles of all the volumes and pamphlets in the departments 
of Entomology and Botany, the former numbering 1067, and the 
latter 1024, have thus been recorded. The works in these depart- 
ments have been numbered, so that their position on the shelves is 
indicated by the entry on the card, and the advantages of this 
arrangement have been found to be so great that the same system 
of numbering and cataloguing will be extended to the other depart- 
ments of the library as rapidly as may be. 
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One hundred and thirty-one letters have been written during 
the year to editors and societies, asking for a supply of such parts 
and volumes as were necessary to complete the Academy's set of 
their publications. In several cases the parts asked for have been 
received already, and a large number of favorable answers may be 
confideiitl}' expected during the coming spring. 
All of which is respectfully submitted, 

Edward J. Nolan, Librarian. 



REPORT OF THE CURATORS. 

Little has been done during the past 3'ear in the arrangement 
of the Museum of the Academy. Mr. Charles E. Parker, one of 
the Curators, went over the alcoholic specimens, renewing the 
alcohol, and otherwise securing their preservation. 

The contributions to the Museum during the year are as fol- 
lows : — 

Mammals, — A Bat from Fort Randall, Dakota, presented by 
Dr. W. T. Thackeray, U.S. A. ; a Flying Squirrel from Texas, by 
S. B. Buckley ; a large variety of the Cat, by A. G. B. Ilinkle ; a 
monstrous Pig, by W. Cox ; the skin of an Ant-eater, by an 
unknown donor. 

Dr. A. M. Owen U.S.N., presented five human skulls from the 
Fiji, Marquesas, and Sandwich Islands. 

Skeletons of a Cavia and a Muskrat were presente<l by Jacob 
Geismar. 

Birds Nineteen si)ecimens, thirteen species of bird skins were 

presented b}' a unknown donor. A small collection of bird skins, 
from Nicaragua, was presented by Dr. John F. Bransford, U. S. N. 

A collection of North American birds' eggs, 147 specimens of 
74 species, was presented by Mr. E. Dickenson, of Springfield, Mass. 
A collection of GO species of birds' eggs and nests was presented 
b}' the Smithsonian Institution. 

Jacob Geismar presented the skeleton of the Great-homed Owl, 
and file skull of a Turkey. 

Reptiles^ Amphibians^ and Fishes. — Seven serpents from th« 
Marquesas, South Sea Islands, and Australia, were presented bj 
Dr. A. M. Owen, U. S. N. Two Lizanls from Armenia were pre- 
sented by Rev. G. W. Coan, D.D. A large jar of South American 
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Reptiles was presented by an unknown donor. An Amblystoma, 
from Dakota, was presented by W. T. Thackeray. 

Six specimens of a viviparous fish from California were pre- 
sented by Major F. G. Smith ; four species of fishes from San 
Domingo were presented by Wm. M. Gabb ; and a File-fish from 
Atlantic City was presented by Joseph Wilcox. 

General Collections. — A large and miscellaneous collection of 
fishes, mollusks, insects, crustaceans, echinoderms, etc., from the 
Pacific Coast of America and Islands, was presented by Dr. Wm. 
H. Jones, U. S. N. 

A collection in nine jars, of reptiles, fishes, mollusks, insects, 
myriapods, radiates, etc., from Nicaragua, was presented by Dr. 
John F. Bransford, U. S. N. ; six vials of insects, from South 
America, were presented by an unknown donor ; a collection of 
34 alcoholic specimens of pelagic mollusks, bryozoa, crustaceans, 
etc., was presented by Capt. John H. Mortimer. 

Mollusks. — A Pholas in bored rock, from Torbay, England, was 
presented by Mr. Browse. A Bol tenia, from Maine, was presented 
by W. L. Mactier ; specimens of Pecten Magellanicus, from Con- 
necticut, by Dr. Leidy ; and six species of South American land 
shells, by an unknown donor. 

For other contributions in this department, see the Report of 
the Conservator of the Conchological Section. 

Articulates. — Six vials of South American insects were presented 
by an unknown donor. A small collection of insects and spiders, 
in alcohol, from Fort Randall, Dakota, was presented by Dr. W. 
T.Thackeray, U.S.A. 

Two species of Pagurus, from Connecticut, were presented by 
Dr. Leidy, and a Scolopendra, and a Tarantula, from the West 
Indies, by Dr. John L. Le Conte. 

Radiates and Protozoa. — Two species of Echini, from Connecti- 
cut, were presented by S. F. Clark ; two species of Asterias, 
from the same place, by Dr. Leidy ; an Actinia, and a Holothuria, 
from Maine, by Wm. L. Mactier ; and a Coral, from the Sandwich 
Islands, hy Dr. Thomas H. Streets. 

Sixteen species of Sponges, from the Cuyades Islands, were pur- 
chased. 

Fossils. — A collection of cretaceous fossils, consisting of Inoce- 
ramus, Baculites, other moUuscan remains, remains of fishes, etc., 
from several localities in Dakota, and also a collection of rocks 
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and tertiary fossils, mainly consisting of remains of TitaDothe- 
rium Proutii, and Stylemys Xebrascensis, from near Red Clood 
Agency, Nebraska, was presented b}' Lieut. E. Crawford, U. S. A. 

Fourteen cretaceous fossils, from Texas, were presented by Dr. 
A. II. Graham. Three cretaceous vertebrate fossils, from New 
Jerse}', were presented l»y W. H. Dougherty. A small collection 
of eocene fossils, consisting of remains of fishes, shells, etc., from 
Vincontown, N. J., was i)res«*nted by Col. T. M. Brj-an. A molar 
tooth of a Mastodon, from the same neighborhood, was presented 
by the same gentleman. A collection of post-tertiary fossil shells, 
from Hennepin Co., Minn., was presented by Mr. Thomas T. 
Smith. 

A large slab of red sandstone with foot-tracks, and a fragment 
of a fossil tree, from Portland, Conn., were presented by William 
Struthcrs. A slab of sandstone with fucoid remains, from Dau- 
j)hin Co., Pa., was presented by Allen Walton. 

Plants. — A collection of Californian and East Indian plants, 
and one of Anderson*s Willows, were presented by Prof. Asa Gray. 

A collection of Palmer's plants of Arizona and Southern Califor- 
nia was presented by the U. S. Department of Agriculture. A 
collection of plants of Colorado and Wyoming, made by Messrs. 
Coulter, Brandajee, and Poulter, was presented hy Prof. Thomas 
C. Porter. 

Fifteen species of Arctic plants, from the voyage of the Polaris, 
were presented by Dr. E. Bessels. 

Eighty-six Californian plants were presented by Miss S. P. 
Monks; 8 species of Brazilian ferns, by Mr. J. II. Redfield ; and 
1 species of a Californian plant, by Rachel L. Bodle}'. 

Minerah, — Specimens of Quartz, Topaz, Feldspar, Cyanite, 
Ilisingerite, Tourmaline, Pyrite, 3 Scapolites, 2 Tremolites, Stau- 
rolite, Stilbite, and Calcite. were presented by Mr. Joseph Jeanes. 

S|»ecimens of Amethyst, Oligoclase, Tetrahedral Blende, Biotito, 
Analcime, Stilbite, Mesolite, Acadialile, Corundum and Spinel, 
and Staurolite, were presiMitod by Joseph Wilcox. 

Specimens of Cacoxene, Emplectite, Sca|)olite, and Staurolite, 
were presented by Clarence S. I^ement. 

Other specimens presented are as follow : Seven polished Mar- 
bles, by Geo. W. Thompson ; 2 Wulfenites, from Nevada, by Jas. 
P. Carson ; Ameth3'st, and Feldspar with Quartz, from Sil)eria, by 
Dr. J. II. Linn; a large Stalactite, from Crystal Cave, Berks Co., 
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by Mr. S. D. F. Kohler ; Amber, from New Jersey, by Dr. H. O. 
Hyatt; do., by Col. T. M. Bryan; Salt, by H. T. Darlington; 
Breunerite, by C. F. Parker ; Livingstonite, from Mexico, by Sr. 
Mariano Barcena ; and Limonite, Analeime, Stilbite, Heulandite, 
and Caebolong, by Dr. Leidy. 

The collection of Minerals of the late Dr. Adam Seybert has 
been deposited in the Academy by Mr. Henry Seybert. 
Respectfully submitted by 

Joseph Leidy, 
Chairman of Curators. 



REPORT OF RECORDER OF BIOLOGICAL AND 
MICROSCOPICAL SECTION. 

December 7th, 1874. 

In reviewing the events of our microscopical year, I think we 
may find just cause for mutual congratulation, in the fact, that 
although the number of original papers presented before the Sec- 
tion has been less than on some previous occasions, yet we have 
in the past twelve months done more than almost ever before, to 
popularize a knowledge of the wonders of microscopic investiga- 
tion, to interest the community in our special branch of natural 
science, and to convince the citizens of Pliiladelphia that we form 
a living active department, of an Association well worthy of more 
general encouragement, as well as of more bountiful pecuniar^' 
aid. 

These important objects have of course been chicfl}^ advanced 
by the successful management of our two semi-annual Exhibitions, 
the latter, and more satisfactory of which, was contributed to by 
eminent raicroscopists of New York and Boston, as well as of 
Philadelphia, and was witnessed by nearly one thousand of our 
citizens. " The microscopes" (to quote from the report of Dr. J. 
H. McQuillen, Chairman of the Committee), "forty in number, were 
arranged on tables in three rooms of the library, and the principal, 
if not the only drawback of the exhibition, was the contracted 
space and the impossibility of properly accommodating the large 
number of persons present." 

During the year original communications were presented by Dr. 
James Tyson,/' On a Set of Barth's Classified Specimens in Patho- 
logical Anatom}^," by Dr. J. Gibbons Hunt, on his novel and 
16 
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beaatifal method of ^Double Staining Vegetable Strnctarea,'^ bj 
which certain portions of a plant may be colored green in niu 
withoat dissection, whilst other parts are tinted riolet ; bj Mr. 
D. S. Hoi man, on his very ingenious ^ Siphon Life Slide y^ and bj 
J. G. Richardson, ^^ On the Supposed Hepatic Structure in the 
Connecting Band of the Siamese Twins," **Onthe Value of High 
Powers in the Diagnosis of Blood Stains," and ^^ On the Perform- 
ance of Two One-Fiflieth Objectives." 

Most of these communications gave rise to copious discussions 
among our members, eliciting a variety of opinions in regard to 
the subject under cousideration, and it is to be hoped materially 
advancing the cause of science, by the establishment of some new 
and positive facts. The debates, as reported for the columns of 
the Philadelphia Medical Times^ have |K>ssessed so much general 
interest to the Medical profession, that they continue to be warmly 
welcomed by the editors of that valuable journal. 

The improved method of announcing the date of meeting, with 
the title, etc., of some communication to be made and discussed, 
by the employment of the United States Postal cards, has contri- 
buted largely to the interest of our sittings, and at a decreased 
expense. 

All of which is res|>ectfull3' submitted by 

Jos. G. Richardson, Recorder. 



REPORT OP CONSERVATOR OP CONCHOLOGICAL 

SECTION. 

The Conservator of the Conchological Section respectfully re- 
ports that the following additions have been made to the Cabinet 
during the year 1874 : — 

Jeanes., Jos. Pourteen species of Terrestrial Moliusks, from 
Mauritius and Madagascar. 

Smithsonian Institution. Eight species of fresh-water shells 
from Colorado. 

Lea, Isaac. Anodonta LeonenmR^ Lea; A. Ferussaciana^ Lea, 
from Port Ilaycs, Kansas, and AncyluSj from Plorida. 

Bransford, Dr. J. P. Several s|>ecies of Moliusks from Nica- 
ragua. 
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Jones, Dr. Wm., U. S. N. Mollusks in alcohol from the Pacific 

Coast of America. 
Leidy, Dr. Jos. Specimens of Pecten Magellanicus from Noank, 

Conn. 
Mortimer, Capt. J. H. Thirty-four alcoholic specimens of Oceanic 
MoUusca beautifully prepared. 

Sixteen species of Terrestrial MoUusks, from Mauritius and 
Madagascar, were purcliased. 

At the last meeting of the Academy the reception of the Terres- 
trial Shells of the Swift Collection was announced, and the thanks 
of the Academy were ordered to be conveyed to Mr. Thomas Bland, 
for the care exercised by him in labelling, arranging, and forward- 
ing the specimens. The remaining part of the collection is now 
in the hands of Prof. 0. A. L. Morch, of Copenhagen, to whom 
it had been sent for determination. The two portions form the 
finest collection of West Indian shells in existence, and when 
arranged in our Cabinet will be a valuable addition to a collec- 
tion which is already one of the largest in the world. 

Apart from arranging the specimens received during the year, 
the work of the Section has been confined to the preparation of a 
reference index to the collection, the arrangement of which, as I 
had the pleasure of reporting last year, was completed during 
1873. This index, embracing 1574 generic and family names, was 
rendered necessary by the extent of the collection, and has been 
found of great service by those wishing to examine particular spe- 
cies. 

All of which is respectfully submitted, 

Edw. J. Nolan, M.D., Conservator. 



The election of Officers for 1875 was held in accordance with 
the bj'-laws, with the following result: — 

President . . . W. S. W. Ruschenberger, M.D. 

Vice-Presidents . . Jos. Carson, M.D., 

John L. LeConte, M.D. 

Recording Secretary . Edw. J. Nolan, M.D. 

Corresponding Secretary Edw. D. Cope. 

Treasurer . . Wm. C. Henszey. 
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Librarian 
Curators 



Publication Committee 



Council . 



Finance Committee 



Edw. J. NoUd, M.D. 

Jos. Leidv. M.D., 
Wm. S. Vaux, 
Geo. W. Trron, Jr., 
Chas. F. Parker. 

Jos. Leidy, M.D., 

Wm. S. Vaux, 

Geo. W. Trj'on, Jr., 

Edw. J. Nolan, M.D., 

W. S. W. Ruschenberger, M.D. 

John L. LeContc, M.D^ 
R. S. Kenderdine, M.D., 
Edw. S. Whelen, 
Robert Bridges, M.D. 

Aubrey H. Smith, 
Wm. S. Vaux, 
Robert Bridges, M.D. 



ELECTIONS DURING 1874. 

MEMBERS. 

January 2Y.— Geo. Dc B. Keim, Henry Tagg, Charles S. Whelen, 
Henry A. Muhlenberg, Charles W. Macfarlane. 

March 3. — General Isaac J. Wistar, General William Lilly, Sam- 
uel J. Reeves, John F. Weightman, M.D., John T. Sharpless, 
M.D., John B. Pearsc, William M. Bowron. 

May 5. — Charles P. Perot, Reuben Haines, G. Schwarz, Gallo- 
way C. Morris, Dr. John M. Coles, U. S. N., Hugh Hamilton, M.D. 

May 26. — Thos. Hockley, William A. Stokes, John Shallcross, 
Alfred G. Reed, J. E. Kingsley, Louis A. Godey, Richard J. 
Dunglison, M.D. 

October 7. — Karl Seller, M.D., Charles Baeder,Charle8 B. Baeder, 
William Adamson, Wm. B. Adamson, George Washington Smith, 
J. E. Mitchell, Charles Parrish, Hon. John Leisenring, Charles 
Dutilh, Mrs. Amelia D. Hockle}', Charles W. Poultney. 

October 27. — Dr. A. M. Owen, U. S. N., John B. Robinson, 
U. S. N., Daniel Maul, Mrs Elizabeth V. Graham, Charles H. 
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Howell, James Dougherty, John Rothermel, Wm. Macdowall, W. 
S. Bissel. 

November 24. — Miss Adeline S. Try on, Paul Beck, George 
Gerry White, James G. Pease, Prof. Geo. F. Barker, W. J. HoffL 
man, M.D., Joseph D. Potts, David E. Dallam, W. W. Jefferis. 

December 29. — Isaac S. Williams, R. M. Girvin, M.D., Geo. D. 
McCreary, J. Elmore McCreary, Robt. B. Cruice, M.D. 

CORRESPONDENTS. 

January 27 — James Stevenson, U. S. Geol. Survey. 

May 5. — Don Antonio del Castillo, of Mexico; Don Mariano 
Barcena, of Mexico ; Don Jos^ Joaquin Arriago, of Mexico. 

October 7. — A. L. Siler, of Osmer, Utah ; J. Payrer, M.D., of 
Calcutta; Peter MacOwan, of Somerset, South Africa; H. W. 
Hollenbush, of Reading. 

October 27. — Dr. A. E. Carothers, of Saltillo, Mexico. 

December 29 — Capt. J. H. Mortimer ; M. C. Cook, of London. 
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CORRESPONDENCE OF THE ACADEMY. 



For 1874. 

January. — Boston Society of Natural History, acknowledging receipt of 
Proceedings. 

Davenport Academy of Natural Sciences, soliciting a copy of the Consti- 
tution and By-Laws of the Academy. 

Literary and Philosophical Society of Liverpool, with Proceedings and 
soliciting the publications of the Academy in exchange. 

H. W. Hollenbush, accompanying a stalactitic formation. 

H. Dexter, in relation to bust of Prof. L. Agassiz. 

February. — Linnean Society of London, acknowledging receiptor pabli- 
cations. 

American Institute of Mining Engineers, Philadelphia, accompanying 
Transactions. 

W. P. Breed, with resignation as a member. 

R^vue Scientifique, Paris. 

Soci^t<^ Royale des Sciences a Upsal. 

Die Kaiserliche Akademie der Wissenschaflen in Wien, accompanying 
publications. 

March. — Lyceum of Natural History of New York ; 

Essex Institute, Salem, Mass ; 

Literary and Philosophical Society of Liverpool ; severally acknowledging 
receipt of publications. 

S. V. Summers, in relation to an Entomological Survey. 

A. Morgan, soliciting an exchange of publications. 

J. F. Weigh tman, acknowledging receipt of notice of election at a 
member. 

Eugene C. Skinner, soliciting a copy of the Constitution, etc., of the 
Academy. 

I. J. Wistar, acknowledging receipt of notice of election as a member. 

Middlesex Mechanics* Association, Lowell, Mass., stating the object of 
the association. 

Department of Agriculture, Washington, D. C, accompanying botanical 
specimens. 

Die Naturforschende Oesellschaff of Basel. 

Die Physicalisch-Medicinische Gesellschafl in Wfirtzburg. 

Society des Sciences Naturelles de Neuchatel. 

Der Naturwissenschaftliche Verein fur das Furstenthum Lfinebnrg. 
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Dirccteur du Jardin Imperial Botanique, St. P6tersbourg. 
Sociedad Mexicana de Historia Natural, Mexico. 
Naturwissenschaftliche Verein zu Bremen. 
Eonigliche offentliche Bibliothek zu Dresden. 
Die Eaiserliche Universitats und Landes Bibliothek, Strasburg. 
Das Bibliotbekariat der Konigliche Bayerische Akademie der Wissen- 
schaften. 
Soci^t^ Entomologique de Russie, St. Petersburg. 
Die Konigliche Gesellschaft der Wissenschaften zu Gottingen. 

April. — Belfast Nat. History Society ; 
Lyceum of Natural History, New York ; 

Yale College, N ew Haven ; severally acknowledging receipt of publica- 
tions. 
Hurd & Houghton, with circular. 
Geological Survey of India, Calcutta, with publication. 
Dorpater Naturforschende Gesellschaft, Dorpat. 
Die Edniglich Sachsische Gesellschaft der Wissenschaften. 
Konigl. Universitats Bibliothek, Kiel. 
M. Mouillefarine, Paris. 
Dr. Fred. Stein, Berlin. 

Map. — American Acad, of Arts and Sciences, Boston ; 

Philosophical Society of Glasgow; 

Lyceum of Natural History, New York; 

Royal Society of London; 

Essex Institute, Salem ; severally acknowledging receipt of publications. 

D. G. Brinton, with resignation as a member. 

Smithsonian Institution, Washington, soliciting a loan of specimens re- 
lating to the Ethnology of the Esquimaux. 

Liverpool Free Public Library, Museum, and Gallery of Arts, with pub- 
lication. 

Hammond Dugan, in relation to a picture. 

University Catholique de Louvain. 

Academic Royale des Sciences de Lisbonne. 

Academic Royale des Sciences a Amsterdam. 

L' Institute Royal M6t6orologique des Pays-Bas, a Utrecht. 

Soci6t6 Hollandaise des Sciences a Haarlem. 

Auftrag der Naturforschenden Gesellschaft, Ziirich. 

June. — Royal Geological Society, Dublin ; 

Harvard College, Cambridge; 

Essex Institute, Salem ; severally acknowledging receipt of publications. 

New Jersey Commissioners of Fisheries, Bloomsbury, N. J., with an in- 
vitation to view the mode of hatching spawn. 

Smithsonian Institution, with specimens for museum, and acknowledging 
receipt of publications. 

Prof. James Orton, in reference to a bill for proceedings. 

Wm. Holden, desiring a copy of Hentz' Notice concerning a spider. 
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Die Oberhessicbc Oesellschaft fur Natur- und Heilknode. 

L' Institute Royal Meteorologique dcs Pajs-Bas, a Utrecht. 

Der Naturfonjcher-Verein zu Riga. 

Arcliives du Mus^e Tyler, a Haarlem. 

Der Bibl. Kais. Akademie der Wissenschaften in Wien. 

Soci^tc Ilollandaise des Sciences, a Haarlem. 

July. — Magyar Tudomanyos AkadC'mia, Pest, with publications. 

B. Wilder, Jabez Hogg, Jos. D. Hooker, M.D., severally acknowledging 
receipt of notice of election as correspondents. 

Dr. Macomber, resignation of membership. 

Wesley C'real, in relation to a Mastodon^s tooth. 

Yale College, New Haven, acknowledging receipt of publicttioni. 

Antonio del Castillo, acknowledging election as correspondent. 

Der OfTenbacher Vcrein fur Naturkunde. 

Academie Royale del Sciences, des Letters, et des Beaux-arts de Bel- 
gique, transmitting publication. 

Augunt. — Cambridge University ; 
Zoological Society of London ; 
Leed*8 Philosophical and Literary Society ; 

British Museum ; severally acknowledging receipt of publications. 
Literary and Philosophical Society of Liverpool, with publications. 
Literary and Philosophical Society pf Manchester, with publications. 
Anales del Museo Publico de Buenos Aires. 
Academia National de Ciencias Exactas, Buenos Aires. 
Der Senckenbergischen Naturforschenden Gesellschafl, zu Frankfort 
a. M. 
Bureau de la Recherche Geologiquc de la Suede. 
Naturforcher-Verein zu Riga. 
Mariano Barcena, Mexico. 

September. — New York State Library, Albany, with publications. 
Dr. J. Henle and Jose Joaquin Arriago, Mexico, acknowledging election 
as correspondents. 
Det Kongelige Danske Videnskabemes Selikab, KJobenhavn. 

October. — New York Lyceum of Natural History, acknowledging receipt 
of publications. 
Thos H. Streets, accompanying a specimen of coraL 
A. L. Siler, acknowledging receipt of notice of election as correspondent 
Soci6t^ Linn^enne de Bordeaux, with publications. 

JVof^m^^r.— Smithsonian Institution, Washington ; 

Naturforschende Gesellschafl of Basel ; 

Magyar Tudomanyos Akad^mia ; 

Belfast Museum ; severally acknowledging receipt of publicationa. 

Konigl. Bayerischen Universltats Bibliothek, acknowledging receipt of 
publications and desiring deficiencies. 

Thos. Fraxer, acknowledging receipt of notice of election at oorre- 
spondent. 
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Die Konigl. Bohmische Gesellscliaft der Wissenscbaften. 

Auftrag des Aerztlichen Verein in Frankfurt. 

Das Museum des Konigrciclies Bdbmen. 

Konigliche Universitatsbibliothek, Wurtzburg. 

Der Bibliotbekar der K. Bayeriscben Akademia der Wissenscbaften. 

Die Koniglicbe Gesellscbaft der Wissenscbaften zu Gottingen. 

Der Verwaltungs-Ausscbuss des Ferdinandeums zu Innsbruck. 

Pbysicaliscb-Mediciniscbe Gesellscbaften in Wurtzburg. 

Der Naturforscbende Verein in Briinn. 

Verein fur Vaterlandiscbe Naturkunde, in Wiirttemberg. 

Museum d'Histoire Naturelle, Paris. 

Mariano Barcena, acknowledging election as correspondent. 

December. — Smitbsonian Institution, Wasbington ; 

New York Lyceum of Natural History ; 

Yale College ; severally acknowledging receipt of publications. 

Cbicago Academy of Sciences, acknowledging receipt of specimens. 

State Normal Scbool, Mansfield, Tioga Co., Pa., desiring Geological 
specimens for a Cabinet. 

Academic des Sciences et Letters de Montpelier, asking for a supply of 
deficiencies. 

Dr. Wm. B. Corbit, witb resignation as a member. 

Robt. Ridgway, desiring permission to study and to catalogue tbe Fal- 
conidse. 

W. J. Hoffman, desiring to become a member. 

R. J. Dunglison, James O. Pease, Geo. Gerry Wbite, severally acknow- 
ledging receipt of notice of election as members. 

Bataafscb Genootscbap der Proefondervindelijke Wijsbegeerte te Rotter- 
dam. 

Congrds International des Sciences G^ograpbiques, Paris. 

6oci^t6 Hollandaise des Sciences a Haarlem. 

Soci^te Entomologique de Belgique. 

Prof. Peter MacOwan, Somerset, S. Africa, acknowledging election as 
correspondent. 

Wbicb is respectfully submitted by 

E. D. COPE, 
Corresponding Secretary, 
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ADDITIONS TO THE LIBRARY, 1874. 



Agardh, J. G. Til Algernes Sjstematik. Nya bidrag af J. G. Agardh. 

From the Author. 
Agassiz, Prof. Louis. Catalogus Systematicus Ect yporum Echinodermatam 
Fossilium Musei Neocomensis. Neocomi Helvetorum, 1840. 
Description des Echinodermes Fossiles de la Suisse ; Ire et 2e Partie. 

Neuchatel, 1839. 
On Ichthyological Fauna of the Pacific Slope of North America. 
Contemplations of God in the Kosmos. 
On the Principles of Classification in the Animal Kingdom. 
On Extraordinary Fishes from California. 
On the Origin of Species. 

The Primitive Diversity and Number of Animals in Geological Times. 
Contributions to the "Natural History of the Acalepha; of North 

America. 
Iconographie des Coquilles Tertiaires. Neuchatel, 1845. 
Uistoire Naturelle des Poissons d^Eau Douce de TEurope CentnUe. 
2e Livr. Neuchatel. From Alex. Agassiz. 
Allen, J. A. Notes on the Mammals of portions of Kansas, Colorado, 
Wyoming, and Utah. 
Metamorphism produced by the Burning of Lignite Beds in Dakota 

and Montana. 
Geographical variations in North American Birds. 
On the Geographical variation in Color among North American Birds. 
From the Author. 
Anderson School of Natural History at Penikese Island, Organization of 

the. Report of the Trustees K)r 1873. From the Trustees. 
Austin, C'oe F. Hepaticse Boreali-AmericansB. Closter, N. J., 1873. 

From the Author. 
Baird, fi. F. United States Commission of Fish and Fisheries. Report on 
the C'Ondition of the Sea Fislieries of tlie South Coast of New Eng- 
land in 1871 and 1872. Washington, 1873. From the Author. 
Baird, S. p\, T. M. Brewer, R. Ridgway. A History of North American 
Birds. Vols. I., II., and III., Land-Birds. Boston, 1874. Pur- 
chas<Hl. 
Baker, Sir Saml. White. Ismailia ; A Narrative of the Expedition to Cen- 
tral Africa for the Suppression of the Slave Trade organized by 
Ismail, Khedive of Ejzvpt. New York, 1875. Purchased. 
Bancroft, Hulwrt Howe. The Native Races of the Pacific States of North 

AmcTicft. Vol. I., Wild Tribes. New York, 1874. Purchased. 
Barcena, .Mariano. Viaje a la Caverna de Cacahuamilpa. Mexico, 1874. 

From the Author. 
Barratt, J., M D. Fossil Wonders of a former World. From the Author. 
Baumhauer, E. H. vcm. Sur un MeK/orographe Universe! destin^ aux 

Ol»«ervatoire8 Solitain's. Harlem, 1874. From the Author. 
Bechler, G. R. Map of the Lower Qeywr Basin on the Upi)er Madison 

River. Fn>m U. S. Geol. Sur. of Territories. 
Belt, Thoi. The Naturalist in Nicaragua. London, 1874. Purchased. 
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Benson, Lawrence 8. >Iy visit to the Sun ; or, Critical Essays on Physics, 

Metaphysics, and Ethics. Vol. I., Physics. New York, 1874. From 

the Author. 
Binney, W. G. Notes on American Land Shells. Vol. II. Part II. 8vo. 

Burlington, 1874. From the Author. 
Bland, Thos. Description of a new species of Helix, and Note on H. 

Mobiliana, Lea. From the Author. 
Bland, Thos., Binney, Wm. G. On the Lingual Dentition and Anatomy 

of Achatinella and other Pulmonata. 
Bosgocd, D. Mulder. Bibliotheca Ichthyologica et Piscatoria. Harlem, 

1874. From the Author. 
Bouvier, A. Catalogue des Collections Ornithologiques en vente chez A. 

Bouvier. Pans, 1874. From the Publisher. 
Brady, Geo. Stewardson, D. Roberts. Contributions to the Study of the 

Entomostraca. Two pamphlets. Aug. 1873, and Feb. 1874. From 

the Authors. 
Brefeld. Dr. Oscar. Botanische Untersuchungen fiber Schimmelpilze. II. 

Heft. Leipzig, 1874. Purchased. 
Brenchley, Julius L. Jottings during the Cruise of H. M. 8. Curacoa 

among the South Sea Islands in 1865. 8vo. London, 1873. Pur- 
chased. 
Broadhead, G. C, F. B. Meek, B. F. Shumard. Reports on the Geologi- 
cal Survey of the State of Missouri, 1855-1871. 1 vol. 8vo. Jeffer- 
son City, 1873. 
Geological Survey of Missouri. Preliminary Report on the Iron Ores 

and Coal Fields from the Field Work of 1872. 1 vol. 8vo. New 

York, 1873. With Atlas of 9 Maps. Folio. From G. C. Broadhead. 
Bronn, Dr. H. G. Klassen und Ordnungen des Thier Reichs. 5er Band, 

17 liief ; 6er Band, 5 Abth, 2 and 3 Lief. Leipzig, 1874. From the 

Wilson Fund. 
Brown, Thomas. The Conchologist's Text-Book. Glasgow, 1837. From 

Dr. Hassler. 
Bruce, James. Travels to discover the Source of the Nile in the years 

1768-1773. Second Edition. Vol. VIII., containing the plates and 

maps. Edinburgh, 1805. From Miss Amelia Priestman. 
Bulard. Observations M^teorologique, Janvier et Fevrier 1871. Alger, 

1874. From R. S. Mason. 
Observatoire d' Alger. Ire Partie Panorama M^t^orologique du Climat 

d' Alger. Observations M^^eorologiques. 33 Tableaux, 1 Tableau 

Graphique. Jan. 1872. 2 folio pamphlets and 1 large chart. From 

R. S. Mason. 
Observatoire d' Alger R^sum^ M6t^orologique des Deuxieme et Troi- 

si^me Trimestres 1868 et Mars, Avril et Mai, 1871. 2 tracU. From 

R. S. Mason. 
An Abstract from the Meteorological Observatory of Algiers. From 

Richard S. Mason. 
S^cheresse et Inondations. Necessity de Reboisement. Alger 1872. 

From R. S. Mason. 
Bureau of Statistics of Labor and Agriculture, First Annual Report of the, 

1812-73. Harrisburg, 1874. From the Bureau. 
Biitschli, Dr. 0. Beitriige zur Kenntniss der freilebenden Nematoden. 

Dresden, 1873. Purchased. 
Cabrera, Florencio. Descubrimiento y Estudio del Bismuto. From the 

Author. 
Calkins, W. W. The Land and Fresh- water Shells of La Salle Co., 111. 

Chicago, 1874. From the Author. 
Carll, Luigi. Risposta all lettera del Rev. P. Gio. Maria Comoldi sul 

Colera e suoi rlmedl. 
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OaBervaz'iODi aul progetto di Proeclugamento delle Valli di Comacchio. 
AlcuDC parole di Comforto al Comutii di MHSsafiscagUa, etc. 
Apologia del Buoeflcio parroccliiale in Specie di Lagoeanto. From the 
Author. 
Catalogue of the Liverpool Free Public Library, Firet Supplement to the. 

1873. ProDi the Trustees. 
Catalogue of the Museum of ComparatiTe Zoology at Harvard College. 
No. VIL Revision of the Echini. Text, Part IIL ; Plates, Part 
III. and IV. Cambridge, 1KT3. From the Museum. 
Catalogue of the Library of the Surgeon General'B Office U. B. A. 3 vols. 

4to. Washington, 1873. From the Surgeon General. 
Catalogue of the Photographs of the U. 8. Geo. Surv. of the Territories. 

Waaliinglon, IfiTf. (Misc. Publ. No. 5,) From the Survey. 
Central ColoriSo. Preliminary Map of U. B. (leol. Surr. of TerritoricB. 
Chantrcs, Ernest. Projet d'unc L^gende Internationale pour les CarteB 
Arch^ologiqucB pr^hisioriqucB. Lyon, 1874. 
Les Faunea MammalogiqiiCB tertiaire et quaternaire du Bassia dn 

Rhone. Lyon, 1874. 
L'Age de la Pierre et I'Age du Bronze en Troade et en Grece. From the 
Author. 
Chittenden, Geo. B. U. S, Geol. Surv. of the Territoriea. Miacellaneoas 
Publ. No. 6. Meteorological Obaervations made during the year 
1873 and the early part of the year 1874, in Colorado and Montana 
Territories. Washington, 1874. From the Dcp. of Interior. 
Cobbold, T. Spencer. Fatal Epidemic affecdng Poniea. ParasiUsm in 
Australia. 
Observations on rare Parasites from the Horse. 
Parasites, and the part they play in the Economy of Nature. 
Observations on Htematozoa. 
Remarks on the Enlozoa and Ectozoa of Fiab. 
Eniozoa in Beef. 

Erabbe on the Intestinal Worms of Domesticated Animals, 
Revised List of Eutozoa, with notes and references. Nos. 1 and 2, 
Parasites and Parasitic Diseases. 
The Grouse Diaeaae. 

Description of a new Generic Type of Entozoon from the Aard Wolf. 
Notes on Entozoa, Parts 1 and 2. 

Opening of the Winter Session of the Royal Veterinary College, Oct. 
1, 1873. Introductory Address. From the Author. 
College Reports, Catalogues, etc. From the Publishers. 
Colonial Museum and Geological Survey of New Zealand. James Hector, 
M.D., Director. Eighth Annual Report and Meteorological Report, 
1873. Wellington, 1873-74. From the Director. 
Cooke, Josiah P., Jr. The Vermicnliles. From the Author, 
Commission of Fiah and Fisheries U. S. Part II. Report of the Commis- 
sioners for 1872 and 1873, Washington, 1874. From the Commis- 

Cope, E. D. BuUe^n of the United States Geol. and Geographical Surrey 
of the Territories, No. 2. Review of the Vertebrata of lie CretaceouB 
Period found west of the MiBsissippi River. From the Department 
of the Interior. 
On the PlftgopterinK and the Ichthyology of Utah. From the AuthtUvJ 
On the Homologies and Origin of the Types of Molar Teeth of Mamm"" 
Educabilia. Philadelphia, 18T4. From the Author. 

Cox, E. T., J. Collett, W. W. Borden, Dr. G. M. Levi Fifth Aniiflj 

Report of the Geological Survey of Indip"" □ luring the | 
1873, 8vo. Indianapolis, 1874, From G. 1 

Dall, W. H. Note* on Prehistoric Remaiiu in 1^ 
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On Further Examinations of the Amak-Cave, Captains Bay, Unalaska. 

From the Author. 
Preliminary Description of New Species of Mollusca from the Coast of 

Alaska. 
Catalogue of Shells from Behring Strait, etc. 
Notes on some Tertiary Fossils from the California Coast, etc. 
On New Parasitic Crustacea, from the N. W. Coast of America. 
Remarks of W. H. Dall on the Death of Dr. John Torrey. From the 
Author. 

Dawkins, W. Boyd. Cave Hunting, Researches on the Evidence of Caves 
respecting the Early Inhabitants of Europe. London, 1874. Pur- 
chased. 

Dawson, Geo. M. British North American Boundary Commission. Geo- 
logical Report of Progress for the year 1873 (in part). Report on 
the Tertiary Lignite Formation. Montreal, 1874. From the Author. 

Dawson, J. W. Notes on the Post-Pliocene Geology of Canada. From 
the Author. 

Des Cloiseaux, A. Manuel de Mineralogie. Tome Second, ler Fasc. 
Paris, 1874. Purchased. 

Deutsche Nordpolarfahrt in den Jahren 1869 und 1870. 2er Band. Wis- 
senschaAliche Ergebnisse, Ite Abth. Leipsig, 1874. Purchased. 

Dollinger, J. von. Gediichtnisse-Rede auf Konig Johann von Sachsen. 
Miinchen, 1874. From the Royal Bavarian Academy of Sciences. 

Dunker, Dr., Zittel, Dr. Paljeontographica. Herausgegeben von Drs. 
Dunker und Zittel, 22 Band, 4e Lief, 1873, und 20 Band, 2 Abth. 
4e, 5e, und 7e Lief. From the Wilson Fund. 

Einer, Dr. Theodore. Zoologischc Studien auf Capri. Leipzig, 1873. 

Elliott, D. G. A Monograph of the Paradiseidae or Birds of Paradise. 
Parts IV.-VII. From the Wilson Fund. 

Engleman, Geo. Notes on the Genus Yucca. From the Author. 

Finsch, Dr. O. Monographic der Gattung Certhiola. From the Author. 

Finsch, O., and P. Conrad. Ueber eine Vogelsammlung aus Ostasien. 
From the Author. 

Fischer, M., M. H. Crosse. Mission Scientificjue au Mexique, etc. Re- 

cherches Zoologiques, 7me Partie. Etudes sur les Mollusques 

Terrestres et Fluviatiles. Paris, 1873. From Geo. W. Tryon, Jr. 
Flint, Dr. Austin, Jr. The Physiology of Man. Vol. 5. Special Senses, 

Generation. New York, 1874. Purchased. 
Fromentel, E. Etudes sur les Microzoaires ou Infusoires proprement dits. 

Fasc. I. Paris. Purchased. 
Qegenbauer, Carl. Grundriss der vergleichenden Anatomic. Leipzig, 1874. 

Purchased. 
Geikie, Jas. The Great Ice Age and its Relation to the Antiquity of Man. 

New Y^'ork, 1874. Purchased. 
Geological Survey of Sweden, Publications of the. Nine octavo and two 

quarto tracts. From the Survey. 
Giebel, Dr. C. G. Thesaurus Ornithologia, 3er Halbband. Leipzig, 1874. 

Purchased. 
Insecta Epizoa. Fol. Leipzig, 1874. Purchased. 
Goode, G. Brown. On the Question, Do Snakes swallow their Young. 

From the Author. 
Gould, J. The Birds of Asia. Part XXV. London, 1874. From the 

Wilson Fund. 
The Birds of Great Britain. Parts XXIIL, XXIV., and XXV. London, 

1874. 
Grote, Aug. R. On Allied Species of Noctuidje inhabiting Europe and 

North America. From the Author. 
List of the Noctuidae of North America. From the Author. 
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Ha^^k^l, Ernesl. Anthropoi^enie. EntwickelmigifescfaiclitederMcnickea. 

hf^irrAf^, 1874. Parcbaaed. 
NatUrliche Scbdpfangtgetchicbte. 5e Terfoetterte Auflaget 8to. BerliiL, 

1874. Parchaned. 
Hal), Jm. Descriptions of Bryozo* and Corals of tbe Lower Helderbers 

Gronp. From the Ambor. 
Descriptions of New Species of Gk>niatidft. From tbe Aothor. 
Hanley, Sylvana^, Wm. Theobald. Concbologia Indica. Part 6. Lon- 
don. From the Wilson Fund. 
Hawkins, Dexter A. Ileport on Compalsory Edacation, Dec 30, 1^73. 

From the Anthor. 
Hayden, J. V. Department of the Interior. Catalozne of tbe Pnblicatums 

of the United States Geological Surrey of tbe Territories. From the 

Department. 
Hensbaw, II. W. Annotated List of the Birds of Utah. Salem, 1874. 

From the Author. 
Hidalgo, J. (i. .Mr)lusc^is Marinos de Espana, Portugal y las Baleares. 

Entrci;a 8a. From the Author. 
Hoyt, John \V. A National University. Prom the Author. 
Hugo, L. Lert (.'rintalloides ('omplexes a Sommet Etoile. Paris, 18T2. 
Essai sur la Geom^rtrie des Cristalloides. Paris, 1873. 
Intrmhiction a la G^om^'trie descriptive des Cristalloides. Paris, 1874. 

From the Anthor. 
Th/-«rie deH Cristalloides ^l^mentaires. Paris, 1867. 
Les Crisialoides ii directrice Clrculaire. Etudes Geom^triqucs. Paris, 

1807. From the Author. 
Hume, Allan. Nests and Eggs of Indian Birds. Rough Draft. Part I. 

Calcutta, 1878. From the Author. 
Humphry, G. M. Observations on Myology. 8vo. Cambridge and Lon- 
don, 1872. Purchased. 
Jan, M. le. Prof. Iconographie G^-n^^ral des Ophidiens par M. Ic Prof. 

Jan. 45me Livr. From the Wilson Fund. 

Joly, Dr. N. Etude sur les Metamorphoses des Oxolotls du Mexiqae. 

Montpellier, 1H72. 
Etudes Hur les MfiMirs, le Developpement et les Metamorphoses d'an 

Petit Poisson Chinois du <4enere Macropode (Macropodus Paradisi). 

Notice sur les Travaux Scientifique du Docteur N. Joly. From the 

Author. 
Joly, Dr. N. and Dr. A. Documents Nouveaux sur le Pygopage de Mas^res 

et sur Millie Christine. From the Authors. 
Juranyi, I>r. L. Uelw»r die Entwickelung der Sporangien und Sporen der 

Halvinia natans. Berlin, 187:{. Purchased. 
Kiencr, L. C. Species (Jen^'ral et Iconographie des Coquilles ViTantes. 

Livr. 1.19 et 140. Genre Turbo. Paris, 1873. Purchased. 
Kingston, <}. T. Thinl Ueportof the Meteorological Office of tbe Dominion 

of Canada, the fiscal year ended 80th of June, 1878. From the 

Author. 
Klein, E. The Anatomy of the Lymphatic System. I. Tbe NerroiiB Mem- 
branes. 8vo. London, 1878. From the Hoyal Society, London. 
Kokscharow, Nikolai v. Matericn zur Mineralogie Russlands. Vols. 1-5, 

Vol. 6, pp. 1 344. Atlas plates 1-82. St. Petersburg, 1858-1874. 

PurchawMi. 
Koninck, L. G. Hecherches sur les Animaux Fossiles. 2me Partie. 

Bruxelles, 1873. From the Author. 
KOstcr, H. ('. Systeniatisches ('onchvlicn-Cahinet von Martini und 

Cniemnitz.. ler Band, Hcf\ 19 ; Der* Band, Heft 28, 25, 26 ; 8er Band, 

Ilea 82, 88 ; 4er Band, Ucd 12, 18 ; 9er Band, Heft 94, 37. Prom 

the Wilson Fund. 
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Lacordaire, Th., F. Chapius. Collection des Suites a Buffon. InBectes 
Col^opteres. Tome X. Planches XI. Livr. Paris, 1874. From 
the Wilson Fund. 

Lea, Isaac. Observations on the Genus Unio. Vol. XIII. Phila. 1874. 
From the Author. 
Notes on Microscopic Crystals included in some Minerals, etc. From 
the Author. 

Lehmann, J. G. C. Monographia Generis Potentillarum. Hamburgi, 1820. 
From J. H. Redfield. 

Leidy, Jos. Contributions to the Extinct Vertebrate Fauna of the Western 
Territories. 4to. From the Department of the Interior. 

Levis, R. J., M.D. Skin Grafting. From the Author. 

Linder, M. Du Rdle de T Attraction Universelle et de la Resistance de 
r£ther dans les Variations de M. Tyndall. From the Author. 

Lindsley, J. Berrian. On Prison Discipline and Penal Legislation. Nash- 
ville, 1874. From the Author. 

Loher, Franz von. Ueber Deutschlands Weltstellung, Munchen, 1874. 
From the Royal Bavarian Academj of Sciences. 

Luse, J. P. Agassiz. A Lecture. Louisville, 1874. From the Author. 

Lyman, Benjamin Smith. Preliminary Report on the First Season's Work 
of the Geological Survey of Yesso. Tokei, 1874. From the Author. 

Magnetical Observatory, Toronto, Ontario, General Meteorological Register 
for 1873. From the Observatory. 

Major, C. J. Forsyth. Note sur des Singes Fossiles Trouv^s en Italic, 
Pr^cedee d'uu Aper^u sur les Quadrumanes Fossiles en G^n^rale. 
From the Author. 

Mallet, Robt. The Eruption of Vesuvius in 1872, by Prof. Luigi Palmieri, 
with Note, etc. by Robt. Mallet. London, 1873. Purchased. 

Marcoy, Paul. Travels in South America, from the Pacific Ocean to the 
Atlantic Ocean. Vols. I. and II. New York, 1875. 

Marey, E. J. Animal Mechanism ; A Treatise on Terrestrial and Aerial 
Locomotion. New York, 1874. Purchased. 

Marsh, O. C. Notice of New Equine Mammals from the Tertiary Forma- 
tion. From the Author. 
Fossil Horses in America. From the Author. 
On the Structure and Affinities of the Brontotheridae. From the 

Author. 
Notice of New Tertiary Mammals. From the Author. 

Martin, Alexander. Manuel de PAmateur d'Huitres. Paris, 1828. From 
Prof. Haldeman. 

Martyn, Thomas. The Universal Conchologist, exhibiting the figures of 
every known Shell, accurately drawn and painted after nature, with 
a new Systematic Arrangement by the author. 16 Great Marlborough 
Street, London, 1789. A very fine copy containing the 80 plates of 
vols. 1 and 2, bound in 1. From Miss Amelia Priestman through 
Mr. Vaux. 

Mcintosh, W. C, M.D. A Monograph of the British Annelids, and con- 
tinuation. Part 1. The Nemerteans. London, 1873-74. Ray 
Society's volumes for 1872-73. Purchased. 

McOwen. Catalogue of South African Plants. From the Author. 

Meunier, Stanislaus. Cours de Geologic Compar^e Professe au Museum 
d'Hlstoire Naturelle. 8vo. Paris, 1874. From the Author. 

Miller, E. S., H. W. Young. Catalogue of the Phaenogamous Plants of 
Suffolk Co., Long Island. 1874. From the Authors. 

Milne, Edwards H. Leqons sur la Physiologic et TAnatomie Compar^e de 
r Homme et des Animaux. Tome lOme, 2me Partie. Paris, 1874. 
Purchased. 



248 ADDITIONS TO LIBRARY. 

Minnesota, The Geological and Natural History Survey of. 2d Annual 
Report. St. Paul, 1874. From the Minnesota Academy of Natural 
Sciences. 
Monroe, Henry S., E. M. Geological Survey of Hokkaido. Yesso Coal. 

Tokei, 1874. From the Author. 
Morch, O. A. L. Catalogue des MoUusques Terrestres et Fluviatiles des 
Anciennes Colonies Danoises du Golfe du Bengale. From the Author. 
Museum Godeffroy, Journal des. Heft II.- V. Catalogue V. Hamburg, 

1873-74. Purchased. 
Neville, G. and H. Descriptions of new Marine Mollusca from the Indian 

Ocean. From the Authors. 
New Jersey, Geological Survey of. Annual Report for the year 1873. 

With Map of Northern New Jersey. 1874. From Geo. H. Cook. 
Newton, Albert. The Zoological Record for 1872 ; being vol. 9th of the 
Record of Zoological Literature. 8vo. Loudon, 1874. Purchased. 
Ordinaire, Abb6. The Natural History of Volcanoes. London, 1801. 

From Prof. Haldeman. 
Orsted, A. S. Prjecursores Florse Centroamericanse. Fragmentum Pos- 

thumum. Havnise, 1873. Purchased. 
Packard, A. S., Jr. Third Annual Report on the Injurious and Beneficial 
Insects of Massachusetts. From the Author. 
Descriptions of New Amencan Phalaenidae and Phyllopoda. 
On the Transformations of the Common House Fly, with notes on Allied 

Forms. From the Author. 
Synopsis of the Thysanura of Essex Co., Mass. 
Descriptions of new American Phalajnidje. 
Catalogue of the Phalsenida; of California. No. II. 
Catalogue of the Pyralidae of California. 
Further Observations on the Embryology of Limulus. 
Record of American Entomology for the year 1872. Salem, 1873. 
The Ancestry of Insects. From the Author. 
Palacky, Dr. Jan. Asie pruodni Pomery. V. Praze, 1872. 

Amerika, Statick^ Macrtky. I Stredni a Jazni Amerika. V. Praze, 
1871. From the Hungarian Academy. 
Palaeontographica. 22er Band, 5te Lief. Cassel, 1874. From the Wilson 

Fund. 
Pal^ontologie Francjaise. Terrain Jurassique. ler S^rie, Livr. 24 and 25 ; 
2me S6ne, Livr. 13. Animaux Invert6bres, 26, 27, 28. 2e Serie 
Vegetaux, Livr. 14, 15, 16, 17. 

Pander, Dr. C. H. UberdieSaurodipterinen, Dendrodonten, Glyptolepidon 

und Cheirolepiden des Devonischen Systems. St. Petersburg, 1860. 

With Atlas of 17 plates. Purchased. 
Patti, Carmelo. Carta Geologica dclla Citta di Catania Dintorni. From 

the Genoese Academy. 
Peckham, S. F., N. H. Winchell. The Geological and Natural History 

Survey of Minnesota. 2d Annual Report. 1873. St. Paul, 1874. 

From the Authors. 
Pettigrew, J. Bell, M.D. Animal Locomotion, or Walking, Swimming, 

and Flying, with a dissertation on Aeronautics. New York, 1874. 

Purchased. 
Pfeift'er, Dr. L. Synonymioe Botanicce 1870 editse Supplementtum pri- 

mum curavit. Cassel, 1874. Purchased. 
Nomcnclator Botanicus. Vol. 1, Fasc. 2 to 24; Vol. 2, Fasc. 1 to 24. 

Cassellis, 1871-1872. Purchased. 
Novitates Conchologicfle. I. Abtheilungen Land-Conchylien. 44 and 

45 Lief. Supplement V., 4 and 6 Lief. From the Wilson Fund. 
Plaff, Dr. Friedrich. Algemeine Geologic als exacte Wissenschaft mit 

einen Anhange Geologische Versuche. Leipzig, 1873. Purchased. 
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Porter, Thos. C, and J. M. Coulter. Synopsis of the Flora of Colorado. 

Washington, 1874. (U. S. Geol. Surv. Publ., No. 4.) From the 

Authors. 
Preger. W. Die Entfaltung Idee des Menschen durch die Weltgeschichte. 

From the Author. 
Pringsheim, N. Ueber den Gang der Morphologischen Dift'ercnzirung in 

der Sphacelarien-Reiche. Berlin, 1873. From the Author. 
Proceedings of the Ninth Anniversary of the University Convocation of the 

State of New York, held August, 1872. Albany, 1873. From the 

Regents of the University, N. Y. 
Putnam, F. W. Notes on Ophidiidae and Fierasferidse. From the 

Authors. 
Quetelet, Ad. Tables de Mortality et leur Developpement. From the Author. 
Recueil d'Histoire Naturelle Colorie. 1 vol. folio, containing 124 colored 

Plates. No title page. From Miss Amelia Priestman. 
Report of the Committee on Fisheries of the State of N. J. Session of 1874. 

From J. H. Slack. 
Report of the Investigating Committee of the Pennsylvania Railroad Com- 
pany. Philadelphia, 1874. From the Company. 
Report, Fifty-Sixth Annual, of the Trustees of the New York State Library 

for the year 1873. From the Regents of the University of N. Y. 
Report, Twenty-Fifth Annual, on the N. Y. State Museum of Natural 

History, 1873. From the Regents of the University of N. Y. 
Report, Twenty-Third Annual, on the Condition of the State Cabinet of 

Natural History. From the Regents of the University of N. Y. 
Reeve, Lovell. Conchologia Iconica. Parts 306-317. London, 1873. 
Richardson, Wm. A. Annual Report on the State of the Finances to the 

Forty-Third Congress, First Session. Washington, 1873. From the 

Author. 
Rosenbusch, H. Mikroskopische Physiographic der Petrographisch 

wichtigen Mineralien. Stuttgart, 1873. Purchased. 
Ruschenberger, Dr. W. S. W. Seventh Annual Report of the Board of 

Trustees of the Building Fund of the Acad. Nat. Sciences. Phila- 
delphia, January, 1874. From the Trustees. 
Rutimeyer, L. Ueber den Bau von Schale und Schadel dei Lebenden und 

Fossilen Schildkroten. Basel, 1873. From the Author. 
Sandberger, F. Die krystallinischen Gesteine Nassaus. From the Author. 
Scammon, Chas. M. The Marine Mammals of the Northwestern Coast of 

North America, described and illustrated, together with an account 

of the American Whale Fishery. 4to. San Francisco, 1874. Pur- 
chased. 
Schlegel, II. Museum d'Histoire Naturelle des PaysBas. lOme Livr. 

Leide, 1873. From the Wilson Fund. 
Schmidt, Dr. H. D. On the Origin and Development of the Colored Blood 

Corpuscles in Man. From the Author. 
On the Construction of the Dark or Double-bordered Nerve Fibre. 

From the Author. 
Schnltzer, Steph. C. Kalchbrenner. Icones Selectae Hymenomycetum 

Hungarise. Fol. I. Restini, 1873. From the Hungarian Academy 

of Science. 

Schulze. Uber den Bau von Syncoryne Sarsii, Lov^n und der zugehorigen 

Meduse Sarsia tubulosa, Lesson. Leipzig, 1874. Purchased. 
Schweinfurth, Dr. George. The Heart of Africa. 2 vols. London, 1873. 
Semper, Dr. C. Reisen im Archipel der Philippinon. 2er Theil, Wissen- 

schaftliche Resultate. 2er Band, Malacologische Untersuchungen. 

Von Dr. Rud. Bergh. VI. and VII. Heft. Wiesbaden, 1874. From 

the Wilson Fund. 

17 
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Sharpe, R. Bowdler. Catalogue of the Birds of the British Museum. Vol. 

I. Accipitres. London, 1874. Purchased. 
Smith, Prof. J. Lawrence. Mineralogy and Chemistry. Original Re- 
searches. Louisville, Ky., 1873. From the Author. 
Smith, Rev. S. S. An Essay on the Causes of the Variety of Complexion 

and Figure in the Human Species. Philadelphia, 1787. From Prof. 

Haldeman. 
Smithsonian Reports, 1862, '68, '69, '70, '71 and '72. From the Institution. 
Miscellaneous Collection. Vols. 10, 11, and 12. Washington, 1873-74. 
Contributions to Knowledge. Vol. 19. From the Smithsonian Institu- 
tion. 
Bouverbie, Dr. R. P. Montrouzier. Descriptions d'Esp^ces Nouvelle de 

I'Archipel Caledonien. From the Authors. 
Spinzig, C, M.D. Epidemic Diseases as dependent upon Meteorological 

Influences. St. Louis, Mo., 1874. From the Author. 
Strecker, Herman. Lepidoptera, Rhopaloceres, and Heteroceres. Nos. 

8-11. Reading, 1874. From the Author. 
Suggestions on a Uniform System of Meteorological Observations. Utrecht, 

1872. From the Meteorological Institute. 
Surgeon -General U. S. A., Annual Report of, for 1874. Washington. 

From the Author. 
Sweden, Four Geological Maps of. From the Goological Survey. 
Swedenborg, Emmanuel. Tlie Complete Works of Emmanuel Swedenborg. 

19 vols. 8vo. New York, 1873. From the American Swedenborg 

Publishing Society. 
Theses, most Medical. From the University of Wurzburg. 
Thiolliere, Victor. Description des Poissons Fossiles provenant des Gise- 

ments Coralliens du Jura dans le Bugey. Livr. 2d. Lyon, 1873. 

Purchased. 
Thomas, Cyrus. Synopsis of the Acrididae of North America 4to. From 

the Department of Interior. 
Thommasi, Dr. D. Action of Benzy Chloride on Laurel Camphor (Laurus 

Camphora). 
Action of Ammonia on Phenyl-Chloracetamide and Cresyl-Chloraceta- 

mide. From the Author. 
Researches on the Preparation of Organo-Metallic Bodies of the Cn Hj„ 

Series. From the Author. 
Tommasi, D. Parasiti interni degli Animali domestici. Traduzione dall 

Inglese e Note del Dott. Tommaso Tommasi. From the Author. 
Tr^maux, P. Principe Universel du Mouvement et des Actions de la 

Matiere. 2me Ed. Paris, 1874. From the Author. 
Tryon, Geo. W., Jr. Land and Freshwater Shells of North America. 

Part IV. Strepomatidae. Smiths. Misc. Col. Washington, 1873. 

From the Author. 
American Marine Conchology. Parts IV.-VI. Philadelphia, 1874. 

From the Author. 
Ulrich, Dr. Axel. Sigfrid. Pathologie und Therapie der muskularen Ruck- 

gratsverkriimmungen. Bremen, 1874. From the Author. 
United States Exploring Expedition during the years 1838-42, under the 

command of Charles Wilkes, U. S. N. Vol. XVII. Botany. I. 

Lower Cryptogainia, II. Phanerogamia of the Pacific Coast of North 

America. 4to. Philadelphia, 1862-1874. From Dr. Gray. 
Van Beneden, M. , Paul Gervais. Ost6ographie des C^tac6s vivants et fossiles. 

Texte and Atlas, Livr. XI. Purchased. 
Villa, Fratelli Antonio Giov. Batt. Specie e vapeta de Molluschi della 

Lombardia Catalogo Sinouimico. 
Clausilia de Cattanise. 
Oggetti Inviati alle esposizioni di Milano. 
Uh Invasion d'Insetti. From the Author. 
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Vogel, Aiigt. Dr. M. von Pettenhofer, Dr. Theodore L. W. von Bischoff. 

Justus Freiherr Von Liebig. Munchen, 1874. From the Royal 

Bavarian Academy of Sciences. 
Ward's Museum of Mineralogy, Geology, and Zoology. From the Author. 

With, E. L'Ecorce Terrestre. Les Min^raux, leur Histoire et leur Usages 
dans les Arts et Metiers. Paris, 1874. Purchased. 

Wood-Mason, Jas. On a New Genus and Species (Hyleeocarcinus Hume!) 
of Landcrabs from the Nicobar Island. From the Author. 

Yarrow, H. C. Geog. and Geol. Exp. and Surveys west of the 100th 
Meridian, First Lieut. Geo. M. Wheeler. Catalogue of Plants col- 
lected in theyears 1871, '72, and '78, with description of New Species 
by Sereno Watson and J. T. Rothrock. Report upon Ornithological 
Specimens collected in the years 1871, '72, and '73. 2 pamphlets. 
From Engineer Dep. U. S. A. 

Zittel, K. A. Palfleontographica. Supplement. Die Gastropoden der 
Stramberger Schichten. Text and Plates, 3e Abtheilung. Cassel, 
1873. From the Wilson Fund. 



JOURNALS AND PERIODICALS. 

SWEDEN. 

Upsal. Nova Acta Regia Societatis Scientiarum Upsaliensis. Seriei 
Tertiffi, VIIL, Fasc. II., 1873. From the Society. 
Bulletin Met^^orologique mensuel de I'Observatoire de 1' University 
d'Upsal. Vol. IV., Nos 1-12, 1872; Vol. V., Nos. 1-6, 1872-3. 
From the Observatory. 

DENMARK. 

Copenhagen. Oversigt over det K. D. Videnskabernes Setekabs Forhand- 

linger og dets Medlemmers Arbeidar i Aarct, 1873, Nos. 1, 2, and 3 ; 

1874, No. 1. From the Society. 
Videnskabelige Meddeleser fra Naturhistorisk Forening i Kjobenhavn 

for Aaret, 1872 and 1873. Nr. 1-4. From the Society. 
Menioires de 1' Academic Roy ale de Copenhague. 5me S^'rie. Classe 

des Sciences. Vol. X., Nos. 3 6, 1873. From the Society. 

RUSSIA. 

Dorpat. Sitzungsberichte der Dorpater Naturforscher-Gesellschaft. 3er 

Band, 3es and 4es Heft, 1871-72, 1873. From the Society. 
Archiv ftir die Naturkunde Liv-, Ehst- und Kurlands. Iste Series, oer 

Band, 2e and 3e Lief. 7er Band, Meteorologische Beobachtung, Iste 

Lief. 1872. From the Society. 
Moscow. Bulletin de la SociC*te Imperiale des Naturalistes de Moscow. 

Annee 1873. Nos. 2. From the Society. 
Riga. Arbeiten des Naturforscher-Vereins zu Riga. Neue Folge, 5es Ueft, 

1873. From the Society. 

Correspondenzblatt des Naturforscher-Vereins zu Riga. 20er Jahrg, 

1874. From the Society. 

St. Petersburg. Memoires de T Academic Imperiale des Sciences de St. 

Petersburg, from Tome 19, No. 8, to Tome 21, No. 5. From the 

Society. 
Bulletin de TAcademie Imperiale des Sciences de St. Petersburg. 

Tome 18, Nos. 3 et seq. Tome 19, Nos. 1, 2, and 3. From the 

Society. 
Horoe Societatis Entomologicse Rossics. Tome 8, Nos. 3 and 4 ; 

Tome 9, Nos. 1 and 2, 1872. From the Society. 
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HOLLAND. 

Amsterdam. Vcrliandelingen der K. Akademie van Wetenschappen . 

Dertiende Deel, 1873. From the Royal Academy of Amsterdam. 
Jahrboek der K. Akademie van Wetenschappen, 1872. From the 

Society. 
Verslagen en Mededeelingen der K. Akademie van Wetenschappen, 

Afdeeling Naturkunde, Tweede Re«*ks, Zevende Deel ; Afdf^ling 

Letterkunde, Tweede Heeks, Denle Deel, 1873. From the Society. 
Processen Verbal der K. Akademie van Wetenschappen, Afdeeling 

Nalurkunde, van Mei, 1872, tot en met, April, 1878. Oaudio Do- 

mestica, Elegia Petri Eiseiva, 1873. From the Society. 
Harlem. Archives du M usee Teyler. Vol. III., Fasc. 3me, 1873. From 

the Society. 
La Haye. Archives Nt'erlandaises des Sciences Exactes et Naturellet 

publiees par la Soci^te Hollandaise des Sciences a Harlem. Tome 

VII., 4nie and 5nie Livr., and Tome VIII.. 3meand 4me Livr. From 

the Society. 
Utrecht. Nederland.nch Mcleorologisch Jaarlwek voor, 1868, 1872, and 

1873. Uitj^egevcn door het K. Nederlandsch Meteorologisch In- 

Btituut. From the Institute. 

GERMANY. 

Augsburg. Zweiundzwangigster Berichl der Naturhistorischen Vereins in 

Augsburg, 1H73. From the Society. 
Berlin. Archiv fur Nalurgeschichte, hcrausgegeben von Dr. F. II. Tro- 

Bchel. 37er Jahrg., 6es Heft; 39er Jahrg., 3es and 4e« Heft ; 40er 

Jahrg., les and 2es Heft, 1871-74. From the Editor. 
Berliner Entomologinche Zeilschrift. Herausgegeben von dem Ento- 

mologischen Vereine in Berlin. 17er Jahrg. les Vierteljahrsheft. 

to 18er Jahrg. 2e8 Viertelj. From the Society. 
Zeltschrift flir die Gesammten Nalurwissenschaften. Redigirt von Dr. 

C. (J. (iiebel. Neue Folge, Bunds VIII. and IX. From the Editor. 
Zeitschrift der Deutschen (teologischen (xesellschaft. XXV. Band, 3 

Heft, to XXVI. Band, 1 Heft. From the Society. 
Monatsbericht der K. P. Akademie der Wis-nenschaften zu Berlin, 

September, 1873, to .\ugust, 1874. From the Society. 
IMiyhikolische Ablmndlungen der K. P. Akademie der Wissenchaften 

7A\ Berlin. Aus dem Jahre. 1872-73. Mathematische Abhand- 

lungen, 1H73. From the Society. 
Moiuitschrift des Vereins zur Betorderung des Gartenbaues in den 

K. P. Staaten ftir (iiirtnerei und Pthmzenkunde. 16er Jahrg. 1878. 

From the Society. 
Festschrift zur Feier des Hundertjahrigen Bestehens der GcsellscUaft 

Naturlorschender Freunde zu Berlin, 1873. From the Society. 
Bonn. Archiv ftir Mikroskopische Anatomic herausgegeben von Max 

Schullze. Vol. I., 1869, to Vol. XI., les Heft, 1874. Purchased. 
Verhandlungen des Naturhistorischen Vereincs der PreussiscUen 

Hlieinlande und Westphalens. 29er Jahrg. 2e Ilalfte ; 30er Jahrg. 

Iste Hiilfte, 1S72 73. From the Society. 
Braunschweig. Archiv iVir AnthroiMilogv. Oer Band, 3c8 VierteljahreshelX 

to 7er Band, 2es Viertelj., 1873. Purchased. 
Bremen. XVII. Jahres-Berieht des Schwedischen Heilgymnastischen 

InHtitutes in Bremen. From the Society. 
Abhandlungcn herausgegeben vom Naturwissenschaftlichen Vereine 

zu Bremen. 111. Band, IV. Heft ; IV. Band, I. Heft, 1873-74. From 

the Society. 
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Brunn. Verhandlungen des Naturforschenden Vereins in Brunn. XI. 
Band, 1872-73. From the Society. 

Cassel. Malakozoologische Blatter. Band 21, pg. 1, to Band 22, pg. 7. 
Purchased. 

Chemnitz. Vierter Bericht der Natnrwissenschaftlichen Gesellschaft zu 
Chemnitz, 1873. From the Society. 

Danzig. Schriften der Naturforschenden Gesellschaft in Danzig. Neue 
Folge, 3er Bandes, 2e8 Heft, 1873. From the Society. 

Darmstadt. Notizblatt des Vereins fiir Erdkunde. III. Folge, XII. Heft, 
Nos. 133-144, 1873. From the Society. 

Dresden. Sitzungsbericht der Naturwissenschaftlichen Gesellschaft Isis in 
Dresden. Jalirg. 1873, April to March, 1874. From the Society. 

Emden. Achtundfunfzigster Jaresbericht der Naturforschenden Gesell- 
schaft, 1873. From the Society. 

Erlangen. Verhandlungen der physicalisch-medicinischen Societal zu Er- 
langen Heft 1-3 and 3, 1867-71. From the Society. 
Sitzungsberichte der physikalisch-medicinischen Societal zu Erlangen, 
5 Heft, 1873. From the Society. 

Frankfurt a. M. Der Zoologische Garten. XIV. Jahrg., Nos. 7-12, 1873. 
From the Editor. 
Bericht uber die Senckenbergische naturforschende Gesellschaft, 1873- 

73. From the Society. 
Abhandlungen herausgegeben von der Senckenbergischen Naturfors- 
chenden Gesellschaft. 9er Bandes, les and 2e8 Heft, 1873. From the 
Society. 
Jahrbiicher der deutschen Malakozoologischcn Gesellschaft nebst 

Nachrichtsblatt. ler Jahrg., 1874, Heft I.-III. From the Society. 
Jahresbericht uber Verwaltung Medicinalwesens die Krankenanstal- 
ten und die Oeffentlicheu Gesundheitsverhaeltniss der Freien Stadt 
Frankfurt, herausgegeben von dem Aerztlichen Verein. III., V., und 
XVII. Jahrg. From the Society. 
Beitrage zur Statistik der Stadt Frankfurt am Main. Herausgegeben 
von der Statistichen Abtheilung des Frankfurter Vereins fiir Geogra- 
phic und Statistik. 2er Band, 5e8 Heft, 1874. From the Society. 

Gottingen. Nachrichten von der K. Gesellschaft der Wissenschaften und 
der Georg-Augusts Universitat aus dem Jahre 1873. From the 
Society. 

Halle. Abhandlungen der Naturforschenden Gesellschaft zu Halle. 12er 
Bandes, 3es and 4es Heft, 1873. From the Society. 

Innsbruck. Zeitschrift des Ferdinandeum fiir Tirol und Voraelberg. 3e 
Folge, 18er Heft, 1874. From the Society. 

Leipzig. Abhandlungen der K. S. Gesellschaft der Wissenschaften zu 
Leipzig. X. Bandes, No. VI. From the Society. 
Berichte uber die Verhandlungen der K. S. Gesellschaft der Wis- 
senschaften zu Leipzig. Mathematisch Physische Classe, 1872, IIL- 
IV. and Extraheft, 1873, I. and II. From the Society. 
Journal fiir Ornifhologie. 21 Jahrg., Heft I. 3, and 4, 1874. Pur- 
chased. 
Jahrbiicher fur wissenschaftliche Botanik. Herausgegeben von Dr. N. 

Pringsheim, 9er Band, 3es-4es Heft. Purchased. 
Archiv fiir Anatomy, Physiologic und wissenschaftliche Mcdecin. 

Jahrg. 1873, Heft III. to 1874, Heft. II. Purchased. 
Zeitschrift fur wissenschaftliche Zoologie herausgegeben von C. T. v. 
Siebold und Albert Eolliker. 33er Band, 3es Heft, to 24er Band, Sea 
Heft. Purchased. 

Miinchen. Abhandlungen der E. Bayerischen Akademie der Wissen- 
schaften, Mathematische-physikahschen Classe, Her Bandes, 3e und 
8c Abth. Historischen Classe, lien Banded, 3e and 8e Abth., 13eD 
Bandes, les und 3e8 Abth. Philosophisch-philologischen Classe, ISen 
Bandes, le Abth. Verzeichniss, Rede, etc. From the Society. 
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Sitzungsbcrichtc der Math.-physikal. Classe der K. B. Akademie der 

Wissenschaften zu Munchen. 1872, Heft III., 1878, Heft I. -III., 

1874, Heft I. and IL From the Society. 
Aunalen der k. Stcrnwartc bei Munclicn. 19 Band, 1873. From the 

Observatory. 
Vcrzeicbniss von 5563 telescopischen Sterncn. XIII. Sapplementband 

zu den Annalen der Miiuchener Sternwarte. From the Royal Bava- 

rian Academj' of Sciences. 
Haus- iind Landwirthschafte Kalcndar des landwirthschaftlichen Ye- 

reins in Hayern aufdas genieme Jabrg. 1874. From the Society. 
Neubrandenbiirg. Arcbiv des Vereins der Freunde der Naturgeschichte 

in Mecklenburg, 27 Jahr. From the Society. 
Offenbach a. M. Dreizehnler and Vierzehnter fiericht fiber die Thatig- 

keit deH Offenbacher Vereins fur Naturkunde im Vereinsjahre 1871- 

73. 1873. From the Society. 
Pest. A Magyar Tudomanvos Akademia Ertesi'toje. Hatodik Evfolyam, 

9 Szani.*, Hetedik Evfolyam, 7 Szam. 1872-73. From the HungariaD 

Academy of Sciences. 
A. M. T. Akademia Erkonyvei Tizenharmadik Kotet. IV. Darmb. 

1K70. From the Hungarian Academj' of Sciences. 
M. Tudom. Akademia Almanach Csillagaskati 6s Kozonf^ges Xap- 

tarral 1872-ra. 1873. From the Hungarian Academy of Sciences. 
MathtMualikai 6» Termeszettudomanyi Kozlem^nyek. Vonatkozolan 

Hazai Viskonyokra, Kiadja a Magyar Tudomanyos Akademia. Vl. 

Kotet, 1HC8. From the Hungarian Academy of Sciences. 
Ertekezesek a Termeszettudomanyok Korebol. Kiadja a 31agyar 

Todomanyok Akad<5mia II. Kotet II. Szam 1878, and III. Koiel, 

IV. Szam 1872 to IV. Kotet, II. Szam 1873. From the Hungarian 

Academy of Sciences. 
Prag. Abhandlungen der k. b. Gesellschaft der Wissenschaften. Jahre 

1872. 6e Folge, Oer Band, 1874 From the Society. 
Sitzungslwrichte der k. b. Gesellschaft der Wissenschaften in Prag. 

Jahrg. IHTi. Juli-Dec. 1873. From the Society. 
Magnetische und Meteorologische Beobachtungen an der K. K. Stern- 
warte zu Prag im Jahre 1872. From the Ol^rvatory. 
Regensburg. Flora oder allgemeine botanische Zeitung, herausgegeben 

von der K. B. botan. Gesellschaft in Hegensburg. Neue lieihe, 81 

Jahrg. 1873. From the Society. 
Stadtanihof. Verhandlungen des historischen Vereines von Oberpfalz und 

Hegen8l)erg. 29 Band, 1874. From the Society. 
Stettin. Enlomologische Zeitung. Herausgegeben von dem Entomoto> 

gischen Vereine zu Stettin. 34er Jahrg. 1873. From the Society. 
Stuttgart. Neues Jahrbuch ftir Mineralogie, Geologic und Palsontologie. 

Jahrg. 1873, 7e8 Heft, 1874, Oes Heft. From the Editors. 
Wurttembergische naturwissenschaftliche Jalireshefte. 24er Jahrg. 

3f8 Heft, 30er Jahrg. l-3es Heft, 1874. From the Editors. 
Wien. Sitzuugsl>erichte der K. Akad<l*mie der Wissenschaften. Mathema- 

tiHeh-naturwiss<'n»ehafHiche Classe, 66 Band, le Abth. 68 Band, 3 

Abth. II. Heft. From the Society. 
Abhandlungen der k. k. geologtschen Ri'ichsanstalt. Band V. Heft 

No. r>, Band VII. Heft, No. 2, 1873. From the Society. 
Jahrbuch der k. k. (teologischen lieichsjinHtalt. Jahrg. 1H73, 23 Band, 

No. 2. 24 Band, No. 2. From the Society. 
Verhandlungen of the same. No. 7, 1873-No. 11, 1874. From the 

Society. 
Verhandlungen der k. k. Zoologtschcl>otanischen Gesellschaft in 

Wien. Jahrg. 1873, XXIII. Bantl. From the Society. 
Wtirzburg. Verhandlungen der phyHtkal-medicin. Gesellschaft in W*drz- 

burg. Neue Folge, IV.-VII. Band, 1878. From the Society. 
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Arbeiten aus dem ZoologiscU-zootomischen Institut in Wiirzburg. 
Herausgegeben von Prof. Dr. Carl Semper, Ie8-6e8 Heft, 1872-74. 
From the Editor. 
Zwickan. Jahresbericht des Vereins fur Naturkunde zu Zwickau, 1873, 
1874. From the Society. 

SWITZERLAND. 

Basel. Verhandlungen der Naturforschenden Gesellschaft in Basel, 6er 

TheiU les Heft, 1874. From the Society. 
Geneva. MGmoires de la Society de Physique et d'Histoire Naturelle de 

Geneve. Tome 23, Ire Partie, 1873. From the Society. 
Lausanne. Bulletin de la Soci^te Vaudoise des Sciences Naturelles. 2e 

Serie, Nos. 71 and 72, 1874. From the Society. 
Neuchatel. Bulletin de la Soci6te des Sciences Naturelles de Neuchatel, 

1873. From the Society. 
St. Gallen. Bericht uber die Thatigkeit der St. Gallischen naturwissen- 

schaftlichen Gesellschaft wahrend des Vereinsjahres 1873-73, 1874. 

From the Society. 
Zurich. Vierteljahresheft der Naturforschen den Gesellschaft in Zurich. 

17er Jahrg., 1-4 Heft, 1872. From the Society. 

BELGIUM. 

Bruxelles. Annales de la Societe Entomologique de Belgique. Tomes 
I.-XII. and Tome XVI., 1857-73. From the Society. 

Society Entomologique de Belgique, Compte-Rendu. S6rie II., Nos. 
1-4. From the Society. 

Annales de la Societe Malacologique 'de Belgique. Tomes VI. and 
VIL, 1871-72. From the Society. 

Proces-Verbaux des Stances de la Soci6te Malacologique de Belgique. 
Tome II., 1873, pp. 1-158. From the Society. 
Gand. Table generale de la Belgique Horticole. Articles et gravures for- 
mant les Tomes I. -XX., 1851-1870. 1871. From the Horticultural 
Society of Belgium. 

Annuaire de T University Catholique de Louvain, 1851 and 1874. Lou- 
vain. From the University. 

Twenty-two Theses. From the University. 

FRANCE. 

Angers. M6moires de la Soci6t6 Nationale d' Agriculture, Science, et Arts 
d' Angers. Nouvelle Periode. Tome 16me, No. 1-Tome 17me, No. 
1. From the Society. 

Auxerre. Bulletin de la Soci6t6 des Sciences Historiques et Naturelles de 
rYonne, Ann^e 1874. 27e et 28e Vol From the Society. 

Besancon. Academic des Sciences, Belles-Lettres, et Arts de Besan^on. 
Seance du A6ut, 1872, and Jan. 1873. From the Society. 

Bordeaux. Actes de T Academic National des Sciences, Belles-Lettres, et 
Arts de Bordeaux. 3e Serie, 34e Anu^e, 1872-73, ler-4e Trimester. 
From the Society. 
M^moires de la Soci6t6 des Sciences Physiques et Naturelles de Bor- 
deaux. Tome X., le and 2e Cahier. From the Society. 
Societe des Sciences Physiques et Naturelles de Bordeaux. Extrait 
des Proces-Verbaux pp. 9-51, 1809, Vol. 9. From the Society. 

Caen. Memoireis de T Academic National des Sciences, Arts, et Belles- 
Lettres de Caen, 1872-4. From the Society. 

Cherbourg. M^moires de la Soci6t^ Nationale des Sciences Naturelles de 
Cherbourg. Tome 17, 1873. From the Society. 
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t,>»Km Me^moires de rAcadeiiiie deg Sciences, Arts, et Belles- Lettres de 

Dijoo. 2eS^rie. Tome ler, 1871-73. From the Society. 
vM^aiis. Memoires de la Societe d' Agriculture, Sciences, Belles- L#ett res, et 

Arts d'Orleans. Seconde Serie des Memoires. Tome XVL, Not. 1 

and *2, 1874. From the Society. 
|*aris. Annales des Mines. 7ine Serie. 4me and 5me Livr. de 1873 — 3me 

Livr. 1874. From the Minister of Pnlilic Works, France. 
Annales des Sciences (ieologiques, puliliees sous la direction de M. 

Herbert et de M. Alpli. Milne Edwards. Tomes 1-5, 1870-74. From 

the Editors. 
Annalrs des Sciences Naturelles. 5me S^rie. Botaniqae. Tome 

XVIII., No. 4 ; Tome XX., No. 2. Zoologic. Tome XIX., No. 2. 

Tome XX., No. 6. Purchased. 
Annales de la Societe Entomologique de France. 5mc S^rie. Tome 

3me, 1873. From the Society. 
Annuaire de la Socirte Americain. 1873. From the Society. 
Archives de Zoologie Exi)^Timentale et G^nerale. Tome 2me, No. 3 — 

Tome 3me, No. 2. Purchased. 
Bulletin mensuel de la Societe d'Acclimatation. 2me S^rie. Tome 

X., No. 6me — 3nie Scrie, Tome I., No. lOme. From the Society. 
Bulletin de la Society Botanique de France. Tome 20nie. Revue Bib- 

li(>;;raphiqur, A. Tome 21. Hev. Bihl., B. Comptes-Kendus. Tome 

20nje, 2— Tome 21 me, 2. 1873. From the Societj. 
Journal de Conch vliologie. 3e S^'rie. Tome 13, No. 4-Tome 14, No. 

3. From the Editor. 
Journal de Zoologle. Par M. Paul Gervais. Tome II., No. d-Tome 

III , No. 4 Purchased. 
Nouvelle Archives du Museum d'Histoire Naturelle de Paris. Tome 

Hme and 9me. 1872-73. From the Society. 
Revue Scientifique de la France et de r£tranger. 3me Ann^e, 2e Serie, 

No. 24-4me Ann^*e, 2e S^»rie, No. 23. From the Editor. 
Toulouse. Memoires de I'Acad^'mie des Sciences, Inscriptions, et Belles- 
Lett res de Toulouse. Tome V. 1878. From the Society. 



ITALY. 

Catania. Atti dell Accademia Gioenia di Scienze Naturali di Catania. Serie 

Terzfi. Tomes VII. and VIII., 1872-73. From the Society. 
Torino. Mrmoires de TAcademle Royale des Sciences. Annees 1700-91, 
17»2-1K00, 1851, 185», and 1873. From the Society. 
Atti (lella R. Accademia delle Scienzc di Torino. Vol. VIII., Disp. 

1-<J, 187H. From the Society. 
Bolh'ttino Meteorojogico ed Astromico del Regio Osserratorio dell Uni- 
versita di Torino. Anno VII., 18T3. From the University. 

GREAT BRITAIN. 

Edinburgh. Transactions of the Royal Society of Edinburgh. Vol. 27, 

Part I., 1872-73. From the Society. 
I*rcMM»i*dingH of the Royal Society of Edinburgh. Session 1872-73. 

From the Society. 
TrHnsaetions and Proceedings of the Botanical Society. Vol. XI., 

Part III., 1873. From the Society, 
(tlasgow. Proceedings of the Philosophical Society of Glasgow. Vols. 

1-5, and Vol. 9, No. 1. From the Society. 
Leeds. Leeds Philosophical and Literary Society. The Annual Report 

for 1872-73, 1873-74. From the Society. 
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Li veiT)0()l. Proceedings of the Literary and Philosophical Society of Liver- 
pool. Nos. 2-12 and No. 27. And an Address by A. J. Mott. 

1846-58, 1873. From the Society. 
London. The Journal of Anatomy and Physiology, 2d Series, Nos. 12 

and 13, 1873. Purchased 
Triibner's American and Oriental Literary Record. No. 98, Jan. 1874, 

From the Publisher. 
The Annals and Magazine of Natural History. 4th Series, Nos. 67- 

74, 80-84. Purchased. 
The London, Edinburgh, and Dublin Philosophical Magazine and 

Journal of Science. Nos. 303-310, 316-320. Purchased. 
Nature. Nos. 228 and 235, Vol. 9, 1874. From the Editor. 
The Entomologist's Weekly Intelligencer. Vols. I.-X. bound in 5 vol- 
umes, 1856-61. Purchased. 
The Food Journal. Nos. 47 and 48. From the Editor. 
Notes and Queries. Parts 66 to 77. From the Editor. 
The Monthly Microscopical Journal. Jan.-Dec. 1874. Purchased. 
The Ibis. 3d Series, Vol. IV., Nos. 13-15. Purchased. 
Transactions of the Zoological Society of London. Vol. VIII., Parts 

6-9. From the Society. 
Proceedings of the Scientific Meetings of the Zoological Society for the 

year 1873, Part I., 1874, Pt. III. From the Society. 
Transactions of the Linnean Society. Vol. 28, Pt. 3d— Vol. 29, Pt. 2d, 

1873. From the Society. 
Proceedings of the Linnean Society. 1872-73. Additions to Library 

and List. From the Society. 
The Journal of the Linnean Society. Zoology, Vol. XI., Nos. 55 and 

56. Botany, Vol. XIII., Nos. 68-72. London, 1873. From the 

Society. 
Proceedings of the Royal Institution of Great Britain. Vol. VII., Pts. 

1-4. List for 1873. 
Philosophical Transactions of the Royal Society. Vol. 163, Parts I. 

and II., 1874. From the Society. 
Proceedings of the Royal Society. Nos. 139-150. From the Society. 
Proceedings of the Royal Geographical Society. Vol. XII., No. 5 ; 

Vol. 5, Nos. 2-5 ; Vol. 18, Nos. 4 and 5. From the Society. 
Journal of the Royal Geographical Society. Vols. 42 and 43. From 

the Society. 
The Journal of the Royal Asiatic Society of Great Britain and Ireland. 

New Series, Vol. VII., Part I., 1874. From the Society. 
The Journal of the Royal Horticultural Society of London. New 

Series, Vol. II., Part 5, to Vol. IV., Part 14, including Supplement 

to Vol. II., 186a-74. From the Society. 
Journal of the Chemical Society. New Series, Feb. 1873, to July, 1874, 

and also Oct. 1869. From the Society. 
Publication of the Palseontological Society. Vols. XXVII. and XXVIII. 

From the Wilson Fund. 
Manchester. Proceedings of the Literary and Philosophical Society of 

Manchester. Vols. 8-12, 1873. From the Society. 
Memoirs of the Literary and Philosophical Society of Manchester. 3d 

Series, Vol. 4, 1871. From the Society. 
Annual Report of the Manchester Scientific Student's Association for 

the years 1872 and 1873. From the Society. 
Newcastle-upon-Tyne. Natural History Transactions of Northumberland 

and Durham. Vol. V., Part I. 1873. From the Society. 
Perth. The Scottish Naturalist. No. XL, Vol. II., July, 1873. From B. 

Westermann & Co. 
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UNITED STATES. 

Albany. Proceedings of the Ninth Anniversary of the University Convo- 
cation of the State of New York, held Aug. 1872. 1873. From the 
Regents of the University, N. Y. 
Baltimore. Seventh Annual Report of the Provost to the Trustees of the 
Peabody Institute of the City of Baltimore, June 4, 1874. From the 
Trustees. 
Boston. Proceedings of the American Academy of Arts and Sciences. 
New Series, Vol. I., 1873-74. From the Society. 

Proceedings of the Boston Society of Natural History. Vol. XV., Pt. 
3— Vol. XVII., Part 1. From the Society. 

Memoirs of the Boston Society of Natural History. Vol. II., Part II., 
No. 4, and Part III., Nos. 1-3. From the Society. 

Annual Report of the Trustees of the Museum of Comparative Zoology 
for 1872. From the Director. 
Buffalo. Bulletin of the Buffalo Society of Natural Sciences. Vol. I., No. 

4— Vol. II., No. 3. From the Society. 
Cambridge. Bulletin of the Museum of Comparative Zoology. Vol. III., 
No. 10, 1874. From the Director. 

Annual Report of the Trustees of the Museum of Comparative Zoology 
for 1873. From the Trustees. 

Seventh Annual Report of the Trustees of the Peabody Museum of 
American Archaeology and Ethnology, 1874. From the Trustees. 

Proceedings of the American Association for the Advancement of Sci- 
ence, 20th Meeting. Cambridge, 1872. From the Editor. 

Proceedings of the American Academy of Arts and Sciences. Vol. 
VIII., from May, 1868, to May, 1873. From the Society. 
Harrisburg. Fourth Annual Report of the Board of Commissioners of 
Public Charities of the State of Pennsylvania, 1874. From the Com- 
missioners. 
Ithaca. Bulletin of the Cornell University. Science. Vol. I., Nos. 1 

and 2. 1874. From the Society. 
Minneapolis. Bulletin of the Minnesota Academy of Natural Sciences for 

1874. From the Society. 
New Haven. The American Journal of Science and Arts. Third Series. 
Nos. 38-48. From the Editors. 

Transactions of the Connecticut Academy of Arts and Sciences. 
Vol. II., Part 2. From the Society. 
New York. The Popular Science Monthly. Vol. I., and Nos. 22-33. 
From the Editor. 

Bulletin of the Torrey Botanical Club. Vol. IV., No. 11-Vol. VI., 
No. 11. From Thos. Meehan. 

New York Medical Journal. February, 1874. Vol. XIX., No. 1- 
Vol. XX., No. 6. From the Editor. 

The American Sportsman. From Vol. III., No. 26, to Vol. IV., 
No. 25. 1874. From the Editor. 

Annals of the Lyceum of Natural History of New York. Vol. X., 
Nos. 1-11. 1873. From the Society. 

Bulletin of the American Geographical Society. Session 1873-1874. 
From the Society. 
Philadelphia. Proceedings of the Academy of Natural Sciences of Phila- 
delphia. Nos. 1 and 2. 1874. From the Publication Committee. 

Journal of the Academy of Natural Sciences of Philadelphia. New 
Series. Vol. VIII., Part I. 1874. From the Publication Com- 
mittee. 

Memoirs of the Historical Society of Pennsylvania. Vol. XI.— A Jffli* 
tory of New Sweden, by Israel Acrelius. 1874. FzxHll ' " 
ciety. 
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The Second Annual Report of the Board of Managers of the Zoological 

Society of Philadelphia. 1874. From the Society. 
Proceedings of the American Philosophical Society. Vol. XIII., No. 

91. 1873. From the Society. 
Transactions of the American Philosophical Society. Vol. XV., No. 1. 

From the Society. 
The American Journal of the Medical Sciences, Nos. 133-186. From 

the Editor. 
The Medical News and Library. Nos. 373-384. From the Editor. 
The American Chemist. Vol. IV., No. 7-Vol. V., No. 4. From the 

Editor. 

The Gardener's Monthly. Vol. XVI., Nos. 1-12. From the Editor. 

The Penn Monthly, Nos. 49-61. From the Editor. 

The Dental Cosmos. Vol. XVI., Nos. 1-13. From the Editor. 

The Journal of the Franklin Institute. Thirty-second Series, Nos. 

576-586. From the Society. 
Proceedings of the American Pharmaceutical Association at the 

Twenty-first Annual Meeting held at Richmond, Va., September, 

1873. From the Association. 

American Journal of Pharmacy. Fourth Series. Vol. IV., Nos. 1- 

12. January, 1874. From the Editor. 
Transactions of the American Institute of Mining Engineers. Vol. I. 

From the Institute. 
The Philadelphia Medical Register, and Directory for 1873. From 

Owen Biddle. 
Salem. Bulletin of the Essex Institute. Vol. V., No. 9-Vol. VI., No. 8. 

From the Society. 
Proceedings of the American Association for the Advancement of 

Sciences. Twenty -second Meeting, Portland, Me., 1873. Salem, 

1874. From the Society. 

Sixth Annual Report of the Trustees of the Peabody Academy of 

Science for the year 1873. From the Society. 
The American Naturalist. Vol. VIII., Nos. 1-12. From the Editor. 
San Francisco. Proceedings of the California Academy of Sciences. 

Vol. v.. Part 2, and Vol. I., Part 2. Edition 1873-4. From the 

Society. 
Trenton. Fourth Annual Report of the Commissioners of Fisheries of the 

State of New Jersey for the year 1873. From the Authors. 
Washington. Monthly Report of the Bureau of Statistics. August, 1873- 

August, 1874. From the Department of the Interior. 
Worcester. Proceedings of the American Antiquarian Society. Nos. 61 

and 62. From the Society. 

CANADA. 

London. The Canadian Entomologist. Vol. V., No. 12- Vol. VI., No. 10. 

From the Editors. 
Montreal. The Canadian Naturalist. New Series. Vol. VII., Nos. 4 

and 6. 1874. From the Editor. 
Quebec. Le Naturaliste Canadien. Vol. V., No. 12-Vol. VI., No. 11. 

From the Editor. 
Toronto. The Canadian Journal of Science, Literature, and History. 

Vol. XIV., Nos. 2 and 3. From the Editors. 
Report of the Entomological Society of the Province of Ontario for the 

year 1873. From the Society. 



260 ADDITIONS TO UBRART. 

MEXICO. 

Mexico. La Xatnraleza. Periodico Cientifico de la Sociedmd Mexicana de 
Historia Natural. Entrega I.. 18«^Eiil. VI., 1874. From ihc So- 
ci«»ty. 
Bol^tfn de la Sooiedad de Geo^rapbia v Estadistica de la Repuhltca 
Mrxicana. Tf'rc4*ra Epoca. Tomo 1., Nos. 1 y 2. Mexico, 1878. 
From Ihe Society. 

SOUTH AMERICA. 

BoeDOS Ainu. Boletin de la Academia Nadonal de Ciencias Exactaa 
exintfntf en la Uoiversidad de Cordova. Entrega I. 1874. From 
the Af:adeinv. 
Annalefl del Miiseo Publico de Buenos Aires. Por German Bormeia- 
ter. Ent. 8-12 in. 1871-73. From the Director. 

ASIA. 

Batavia. Natuurkundig Tijdschrift voor Nederlandsch Indie aitge^reD 

f\(Htr de K. Natuurkundige Vereeniging in Nederlandsch Indie. 

Dtol 32. Afl. 4-6. 1873. From the Society. 
Calcutta. FroceedingH of the Asiatic Society of Bengal. No. 5, 1873- 

No. 7, 1874. From Isaac Lea. 
Journal of the Asiatic Society of Bengal. 1872. Part II., No. 4. 

1H74, Fart II., No. 1. From Isaac Lea. 
Memoirs of the Geological Survey of India. Palieontologia Indica, 

4to. Ser. VIII. 3; Ser. IX. 1. 8vo., Vol. X., Part 1. Fn>m the 

Survey. 
Records of the Geological Survey of India. Vol. VI., Parts 1-4. 

1873. From the Survey. 
Ceylon. Journal of the Ceylon Branch of the Royal Asiatic Society. 

lH«7-70. ParU 1 and 2. From the Society. 
Yokohamti. Transactions of the Asiatic Society of Japan. From 22d 

October, 1873, to loth July, 1874. From the Society. 

NEW ZEALAND. 

Wellington. Transactions and Proceedings of the New Zealand Institute. 
1873. Vol. VI. From the Societv. 
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Abies 159 

Acanthinula 55 

Acanthocystis 166 

Acavus 58 

Acer 188,218 

Aceratherium 147 

Achsenodon 116 

Achlya 160 

Acronycta 197 

Actinophrys 13, 28, 116 

Actinosphoerium 166 

Adapis 116 

Aeolosoma 75 

-^scuhis 107 

Agelaieus 97 

Aglaja 55 

Agrotis 202 

AhoBtuUa 65 

Allanthus 160 

Ambrosia 215 

Ami va 68 

AmcDba . .18, 14, 75, 77, 87, 142, 

167, 168 

Amphibulima 42, 62 

ADaptomorphus 116 

Ancliitherium 116 

ADisorhyncus 28 

Anodonta 25, 29 

Anolis 67 

Anthinus 58 

Anthracotberium 116 

Antilocapra 149 

Antrostomus 105 

Apamca 205 

Apis 103 

Arcella 13, 14, 75 

Ariolimax 83, 59, 68 

Arion 85 

Arionta 55 

Arvicola 187 

Asplenium 155 

Ateles 94 

Atelopus 180 

Aucbenia 18 

Azara 25 



Baculltes 224 

Balsena 89 

Bascanion 97 

Batbybius 14 

Boa 65 

Borus 58 

Bos 18 

Botbrops 67 

Bradypus 95 

Bromus 158, 163 

Brontotberium 165 

Bubonias 124 

Bufo 68, 120 

Bulimulus 58, 58, 61, 62 

Bunocepbalus 182 

Callicbtbys 185 

Calocampa 210 

Camptosorus 155 

Canis 18, 147 

Caracoliis 58 

Caradina 200 

Carmelita 58 

Carpinus 80 

Catbaria M 79, 156 

Catbartes 151 

Centrotelma 121 

CbflBtogaster 75 

Cbamseleopsis 68 

Cbeirotberium 75 

Cbelotriton 71 

Cbemnitziana 58 

Cbilotus 190 

Cionodon 12 

Cirrobasis 81 

Clatbrulina 145, 166 

Cleome 154 

Coccyzus 108 

Cocblostyla 59, 62 

Colaptes 104, 109 

Colostetbus 181 

Corvus 101 

Corycia 78, 227 

Coryda 55 

Corydoras 185 
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Cosoryx 147, 148 

Cothornia 140 

Ctenodus 91 

Guicus 84 

Cuniculus 198, 195 

Curvimacula 210 

Cyanospiza 97 

Cyclocheila 32 

Gyclorliamphus 125 

Cylindrella 55 

Cyphoderia 225, 227 

Cystignathus 124, 128 

Cysticopsis 56 

Deinamoeba 1 55 

Deudrobates 68, 71, 129 

Dendrosoma 140 

Dentellaria 57 

DianthoDcia 199, 201 

Dicopis 198 

Didymoprium 155 

Difflugia. . . 13, 75, 78, 155, 187, 227 

Dipsas 65 

Docidium 15 

Dorcasia 55 

Dresseina 29 

Dryocampa 160 

Dryptus 59 

Dysichthys 133 

Ebora 32 

Echinorliynchus 76 

Elaps 65, 67 

Elephas 18, 19, 221 

Elothenum 116 

Eobasileiis 90 

Erepta 57 

Erinna ^. 54, 61 

Eudryas T 198 

Euglypba 13, 225 

Euneomys 185 

Euparypba 55 

Euphorbia 146 

Eurycratera 57 

Eurytus 59 

Eutffinia 116 

Eutolype 198 

Evotomys 186 

Exarnes 205 

Fagus 80, 101 

Felis 18 

Fiber 13, 196 

Filaria 140 

Fruticicola 55 

Gentiana 160 

Geothlypis 96 

Gerrhosteus 71 



GlflPa 310 

Glandina 49 

Glyptostoraa 55 

Gnathophysa 128 

Gonioguatha . . / 55 

Gonospira 47, 63 

Gonostoma 55 

'Gortyna 200, 206 

Gromia 88 

Habronema 140 

Habrothrix 177 

Hadena 208 

Hadrosaurus 13, 90, 335 

Haplothserus 83 

Heliothis 211 

Helix 39, 49, 60, 62, 118, 162 

Helminthophaga 320 

Helotropha 300 

Hemisinus 35, 33, 83, 88 

Hemitrochus 56 

Hemphillia 39, 60 

Hesperomys 150, 176 

Himella 300 

Hippotherium 147 

Holocheilus 176 

Homopyralis 318 

Hoplosternum 135 

Hysenodon 116 

Hydra 10 

Hydrcecia 305 

Hyla 69, 131 

Hylodes 136 

Hyopsodus 116 

Hypoptoporna 135 

Hypsiboas 69, 131 

Hyrachyus 116 

Hyracotherium 116 

Hyria 39 

Icterus 99 

Inoceramus 334 

Ipimorpha 301 

Issea 82 

Ischyrosaurus 75, 335 

Ischyrotherium 75 

Kinosternum 68 

Laelaps 91 

Lagynis 13 

Ledereria 305 

Lepidosiren 89 

Leptodira 05 

Lcptognathus ^ ^ 

Leptoloma 

Lepus •«« 

Leucochroa .^ 




